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This  report  contains  the  Fiscal  Years  1978  to  1989  Federal  Aviation 
Administration  (FAA)  forecasts  of  aviation  activity  and  measures  of 
vorkload  at  FAA  facilities.  These  include  airports  with  FAA  control 
towers,  air  route  traffic  control  centers,  and  flight  service 
stations.  Detailed  forecasts  were  made  for  the  four  major  users  of 
the  national  aviation  system:  air  carriers,  air  taxi,  general 
aviation  and  the  military.  This  report  also  contains  for  the  first 
time  a specific  forecast  for  commuter  airlines.  The  forecasts  have 
been  prepared  to  meet  the  budget  and  manpower  planning  needs  of  the 
constituent  units  of  FAA  and  to  provide  information  that  can  be  used 
by  state  and  local  authorities,  by  the  aviation  industry  and  the 
general  public. 

The  overall  outlook  throughout  the  forecast  period  is  for  moderate 
economic  growth,  declining  unemployment,  and  decreasing  inflation. 
Based  on  these  assumptions,  aviation  activity  is  forecast  to 
increase  by  Fiscal  Year  1982  by  29  percent  at  towered  airports, 

32  percent  at  air  route  traffic  control  centers  and  49  percent  in 
flight  services  performed.  The  corresponding  percentage  increases 
for  Fiscal  Year  1989  are  49,  64  and  104,  respectively.  General 
aviation  and  air  taxis  (including  commuters)  will  account  for  most 
of  the  growth  in  activity  at  FAA  facilities.  ' 
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BEST  AVAILABLE  COPY 


A GUIDE  TO  THE  ANNUAL 
REPORT 

The  1977  Federal  Avialion  Administration 
(FAA)  annual  report  on  aviation  forecasting 
contains  the  official  FAA  forecasts  of  future 
domestic  aviation  activity  for  the  Fiscal  Years 
1978-1989.  In  addition,  the  rationale  under- 
lying the  foretasting  effort  is  explained,  those 
forces  that  have  an  impact  on  aviation  are 
assessed,  the  assumptions  upon  which  the 
foretasting  models  are  based  are  summarized, 
and  the  models  themselves  are  presented. 
The  theme  for  this  report  is  foretasting  for 
decisionmaking. 

As  in  past  years,  this  report  contains  the 
latest  f AA  forecasts  of  activity  at  towered  air- 
ports, air  route  traffic  control  centers,  and 
flight  service  stations.  These  forecasts  are  re- 
quired for  use  by  all  elements  of  FAA  for  pol- 
icy and  program  development  and  budget 
support.  Forecasts  are  also  provided  for  air 
carriers,  air  taxis,  general  aviation,  and  the 
military — the  four  major  users  of  the  National 
Aviation  System  (NAS).  In  addition,  this  re- 
port contains  for  the  first  time  a forecast  of 
the  future  activity  of  commuter  airlines. 

Chapter  I is  an  overview  of  the  FAA  fore- 
casting effort.  It  presents  the  rationale  that 
motivates  aviation  forecasting  at  the  FAA,  de- 
scribes the  on-going  development  of  the  fore- 
casting process,  and  reviews  the  nature  and 
scope  of  the  forecasts.  The  overview  also 
summarizes  the  composite  1977  aviation  fore- 
casts. 

Chapter  2 describes  the  forecasting  process 
used  by  the  FAA.  The  currently  employed 
econometric  and  system  dynamics  forecast- 
ing methods  are  compared,  with  an  explana- 
tion of  the  characteristics  and  relative  ad- 
vantages of  each.  The  users  of  the  forecasts 
and  their  requirements  are  also  identified. 
These  requirements  are  compared  with  cur- 


rently provided  forecasts,  and  a course  is 
mjpprd  for  future  developmental  activity 
designed  to  improve  the  forecasting  capabil- 
ity of  the  FAA. 

Chapter  3 contains  the  1977  FAA  aviation 
forecasts.  Besides  relating  current  status  and 
projecting  future  growth  for  each  forecast 
variable,  Chapter  1 summarizes  the  method- 
ology and  assumptions  used  in  deriving  each 
forecast.  The  forecasts  include  total  aviation 
growth  projections  for  major  aviation  sectors 
(i.e.,  air  carrier,  air  taxi,  general  aviation,  the 
military),  and  the  operational  workloads  ex- 
pected at  FAA  towered  airports,  enroute  air 
traffic  control  centers,  and  flight  service  sta- 
tions. In  addition  to  the  baseline  forecasts. 
Chapter  3 also  contains  long-range  forecasts 
for  alternative  economic  scenarios  that  might 
occur  under  conditions  other  than  those  as- 
sumed for  the  baseline  forecast.  These  fore- 
casts, which  are  based  upon  various  economic 
and  regulatory  combinations,  show  how  avia- 
tion activity  can  be  expected  to  respond  to 
various  events.  Such  forecasts  aid  the  FAA  in 
responding  rapidly  to  otherwise  unantic  ipated 
events. 

Chapter  4 contains  complete  tables  of  the 

1977  FAA  aviation  forecasts  for  Fiscal  Years 

1978  through  1989. 

The  Appendices  describe  the  major  fore- 
casting models  employed  by  the  FAA.  More 
detailed  analysis  of  other  models  can  be 
found  in  the  special  reports  noted  on  pages 
39  and  40. 


Forecast  Program  Theme 

The  FAA  forecasts  of  aviation  activity  are 
designed  to  ho  useful  to  policy  decision  mak- 
ers. both  within  and  outside  the  Government. 
The  forecast  outputs  are  formulated  to  pro- 
side  information  that  can  he  used  by  decision 
makers  to  choose  among  alternative  modes 
of  action. 

The  FAA  is  continuously  engaged  in  efforts 
to  improve  the  management  utility  of  its  avia- 
tion forecasts.  New  forecasting  models,  new 
data  sources,  and  a variety  of  simulation  cap- 
abilities are  being  developed.  The  agency  is 
deeply  concerned  that  these  expansions  in 
capability  be  analytically  sound  and  of  prac- 
tical benefit.  Therefore,  the  current  initiative 
includes  efforts  to  involve  members  of  the 
aviation  community  and  the  general  public  in 
the  development  and  critical  review  of  new 
forecasts  and  forecasting  methodologies. 

The  next  major  step  in  the  process  of  up- 
grading the  FAA  aviation  forecasts  will  be  the 
Aviation  Forecast  Conference  to  be  held  in 
early  December  1977,  in  Washington,  D.C.  As 
in  this  report,  the  theme  for  the  conference 
will  be  forecasting  for  decision  making,  and 
the  conference  will  include  a presentation 
and  discussion  of  the  most  recent  aviation 
forecasts  by  the  FAA. 

Your  analysis  and  evaluation  of  these  fore- 
casts, methodologies,  and  assumptions  would 
be  appreciated.  To  obtain  additional  informa- 
tion, contact  the  Aviation  Forecast  Branch, 
AVP-120,  Federal  Aviation  Administration, 
Washington,  D.C.  20S91,  Phone  (202)  42b- 
3103. 


THE  NEED  FOR  AVIATION  FORECASTS 

I hi-  forecasts  in  this  report  did  the  fAA  in 
budgeting  and  managing  the  current  national  avi- 
ation system  i c|ually  important,  they  also  support 
the  Department  of  Transportation  and  other  federal 
agent  ies  involved  in  domestic  aviation  polity  The 
loret  asts  are  used  at  the  stale,  regional,  and  lot  al 
levels  to  assist  in  designing  specific  terminal  sites 
and  ma|or  aviation  hubs  The  aviation  community 
may  use  these  forecasts  tor  future  decisions  about 
KAD  and  investment  in  new  aircrall  The  forecasts 
also  serve  as  a source  of  information  for  the  general 
public 

In  addition  to  these  needs,  long-range  forecasting 
is  essential  to  a proper  understanding  of  technol- 
ogy-intensive industries  such  as  aviation  Advance- 
ments in  air  transportation  require  long  lead  times- 
10  to  lr>  years  in  advance  of  actual  implementation 
forecasts  help  managers  to  make  informed  deci- 
sions in  such  a risky  and  uncertain  environment 


SCOPE  OF  CURRENT  FAA 
FORECASTS 

The  I AA  generates  lorei  asts  ol  future  activity  tor 
lour  ma|or  user  categories  ol  aviation 

Air  Carriers:  Ihe  f AA  forecasts  certificated  route 
air  i airier  scheduled  passenger  traffic  operations 
and  revenue,  largo  and  mail  volumes,  fleet  size 
composition,  and  utilization,  aircraft  production; 
and  international  aviation  activity 

Air  Ta»i:  The  I AA  lorec  asts  operations  commuter 
tied  si  re  and  utilization  and  passenger  trattu 
General  Aviation:  The  f AA  force  asts  operations 
tied  size,  composition,  and  utilization  and  aircrall 
produc  lion  and  airmen 

Military  Aviation:  The  I AA  torecasts  operations 
I led  size  and  utilization  lorec  asts  are  based  cm  in 
lormalion  supplied  bv  the  Department  of  Defense 
and  the  US  ( oast  Guard 

from  these  specific  torecasts.  as  shown  in  figure 
I.  the  TAA  produces  aggregate  torecasts  lor  cumu- 
lative national  aviation  activity,  and  also  generates 
forecasts  for  FAA  operations  at  towered  airports 
air  route  tralfic  control  centers  and  flight  service 
stations. 


CURRENT  INITIATIVES  TO  IMPROVE 
AVIATION  FORECASTING 

Improvement  in  any  forecast  must  he  a contin- 
uing process  Current  efforts  focus  on  both  improve- 
ments in  methodology  and  data  and  the  utility  of 
forecasts  as  management  tools.  Forecasting  method- 
ologies are  being  improved  to  provide  more  pre- 
cise projections  and  to  permit  the  tailoring  of  fore- 
casts to  the  specific  needs  of  various  management 
functions  Forecasting  capability  is  being  applied  to 
the  analysis  of  alternative  policy  options  and  to  the 
effects  of  possible  future  events  Also,  to  assure 
that  these  activities  meet  the  needs  of  users,  the 
FAA  has  co-sponsored  a series  of  seminars  and  con- 
ferences soliciting  inputs  and  comments  from  the 
public  These  initiatives  are  described  in  more  de- 
tail in  Chapter  2 


SUMMARY  OF  1977  FAA  AVIATION 
FORECASTS 

Current  fAA  forecasts  of  aviation  activity  for  the 
years  1478  through  1489  arc*  summarized  in  this 
section  forecasts  are  provided  for  domestic  and 
U S.  portions  of  international  aviation  ac  tivily  and 
for  FAA  workload  measures  They  are  based  upon 
future  projections  of  socioeconomic  lac  tors  and 
incorporate  such  conditions  as  escalating  fuel  costs 
and  regulatory  reform  Other  forecasts,  which  pre- 
dict the  course  of  aviation  activity  should  events 
evolve  differently  trom  those  assumed  (or  the  base 
line  forecast,  are  presented  in  Chapter  1 

Table  1 presents  both  average  annual  growth 
rates  and  total  growth  for  the  periods  1977  through 
1982  (S-ycar  forecast)  and  1977  through  1989  (12- 
year  forecast),  and  also  reviews  historical  data  for 
1977  and  the  S-year  period  1972  through  1977 
Thus  historical  growth  can  be  compared  with  pro- 
jected grow  th  over  the  nearer  term  <1977  1482 1 and 
the*  longer  term  (1977  19891 


FIGUtsE  1.  FAA  AVIATION  FORECAST  PUBLICATION  COMPOSITION 


ELEMENTS  OF  NATIONAL  AVIATION  FORECASTS 


• AIR  CARRIER 

—Passengers 
—Operations 
— Cargo/Mail 
—Fleet  Size 
—Revenue 
— International 


• GENERAL  AVIATION 

—Operations 
—Fleet  Size 
—Production 
—Utilization 
—Simulation 


• AIR  TAXI 

—Passenger  Traffic 
—Operations 
—Fleet 
—Utilization 


• MILITARY 

—Operations 

—Fleet 

—Utilization 


MAJOR  FACILITIES  FORECASTS 


• NATIONAL  AVIATION 
FORECASTS 


• TERMINAL  AREA 
FORECAST 

(1000  Airports) 
—Passenger  Traffic 
— Tower  and  Nontower 
Operations 
—Annual  Instrument 
Operations 


IFR  AIRCRAFT  HANDLED 
AT  ARTCC 

(25  Centers) 

—IFR  Operations 


• LARGE  HUBS 

(97  Airports) 

For  Air  Carrier. 
Air  Commuter, 
Air  Taxi,  General 
Aviation: 
—Passengers 
—Cargo/Mail 
—Operations 


• FLIGHT  SERVICE 
STATIONS 

(326  FSS) 

— Aircraft  Contacted 
—Flight  Plans 
Originated 
—Flight  Services 
—Pilot  Briefs 


Also  included  in  the  section  is  a comparison  be- 
tween  the  |17(i  and  I ‘*77  FAA  aviation  forecasts 
Major  ditterences  are  identified  and  disr  ussed  In 
general.  the  forecasts  are  similar  with  differences 
basically  a result  ol  changes  in  national  polities  in 
the  areas  of  energy  and  airline  regulation 

AVIATION  ACTIVITY  FORECASTS 

Air  Carriers:  The  air  carrier  industry  is  expected 
to  experience  a moderate  5 6 percent  average  an- 
nual growth  in  total  domestic  scheduled  revenue 
passenger  miles  between  FY  1 ‘>77  and  FY  1989 
Total  enplaned  passengers  will  increase  from  212.1 
million  in  FY  1977  to  418  4 million  by  FY  1989 
Revenue  passenger  miles  will  increase  to  a greater 
degree  than  enplanements  because  of  longer  pas- 
senger trip  lengths  The  average  passenger  load  fac- 
tor is  assumed  to  increase  from  55.6  percent  in 
1976  to  58.0  percent  by  the  early  1980s 

Roth  international  and  domestic  air  cargo  ship- 
ments will  increase  strongly  throughout  the  fore- 
< ast  period  as  a result  ol  anticipated  growth  in 
time-sensitive  cargo  shipments  and  a favorable  shift 
in  the-  relative  quality  and  cost  factors  between  air 
ancf  surface  transportation  modes  Growth  will  be 
cone entrated  in  freight  service,  with  mail  increas- 
ing less  rapidly  Domestic  revenue  ton-miles  are 
forecast  to  more  than  double  between  1977  ancf 
1989,  while  international  revenue  cargo  ton-miles 
will  increase  more  than  190  percent. 

General  Aviation:  A moderately  strong  increase 
(5.6  percent  a yean  is  forecast  through  1982  for  the 
general  aviation  fleet  as  a consequence  of  improved 
economic  conditions  resulting  in  part  from  assumed 
stimulative  Government  fiscal  policies.  After  1982, 
however,  the  fleet  is  expected  to  grow  at  a lower 
rate  as  the  cumulative  impact  of  higher  fuel  costs 
lake  effect  fleet  composition  is  expected  to  shift 
somewhat  toward  multiengine  piston  and  turbine 
aircraft  as  the  sophistication  of  general  aviation  use 
grows.  By  1989,  such  aircraft  will  represent  18  5 
percent  of  the  fleet  as  compared  to  14  4 percent 
currently  Hours  flown  by  general  aviation  are  fore- 
cast to  increase  at  a lower  rate  than  predicted  in 
1976,  again  due  to  higher  anticipated  fuel  costs. 

Commuter  Airlines:  Air  commuter  activity  is  in- 
cluded as  a separate  forecast  for  the  first  tune  in 
this  report  as  a consequence  of  its  increasing  im- 
portance especially  in  meeting  the  service  needs 
of  small  communities  and  rural  areas  Commuter 
service  is  the  scheduled  portion  of  air  taxi  activity. 
Commuters  must  either  transport  mail  on  a regular 
schedule  or  perform  at  least  five  regularly  sched- 
uled round  trips  per  week  between  two  or  more: 


points  Thr  remaining  air  taxis,  on  the  other  hand, 
provide  nonsc  heduled  service  on  demand 

Since  1970.  total  domestic  commuter  passenger 
enplanements  have  risen  from  a little  over  4 million 
to  almost  7 million,  an  average  annual  increase  ol 
more  than  8 percent  ( ommuler  service  is  now 
provided  at  780  airports.  This  trend  is  expel  ted  to 
continue  throughout  the  forecast  period  as  govern- 
mental policy  evolves  which  encourages  commuter 
service  (subsidies  plus  eased  trunk  and  local  car- 
rier exit  requirements),  as  population  shills  and 
economic  growth  create  new  markets,  anc  as  public 
recognition  and  acceptance  of  commuter  service 
grows  By  1080  approximately  14  r>  million  passen- 
ger enplanements  are  forecast  for  commuter  car- 
riers in  the  48  contiguous  state's  (plus  Puerto  Kico). 
up  124  percent  from  1077 

Military  Aviation:  Both  the  n.  nber  of  active  mili- 
tary aircralt  and  the  number  ol  hours  flown  will 
ren rain  stable  throughout  the  forecast  period.  Dur- 
ing this  time,  the  military  proportion  ol  the  total 
national  fleet  will  tall  to  0 percent  (10  percent  cur- 
rently), and  its  proportion  of  total  hours  flown  will 
fall  to  9 percent  (12  percent  currently). 

Aircraft  Fleet:  The  U.S.  civil  aircraft  fleet  now- 
numbers  approximately  181  thousand  airplanes 
General  aviation  is  by  tar  the  largest  sector,  ac- 
counting tor  98.7  percent  ol  the  total.  In  contrast, 
only  I 4 percent  of  the  fleet  are  air  carrier  aircraft. 
In  addition  the  military  has  approximately  20, (XXI 
aire  raft  stationed  within  the  'Jnilcd  Slates 

The  civil  fleet  is  forecast  to  grow  to  approximately 
294  thousand  aircraft  by  1989,  up  64  percent  from 
the  1977  level.  The  general  aviation  proportion  of 
the  total  fleet  will  remain  virtually  unchanged 

FAA  Workload  Measures 

Aircraft  Operations:  In  FY  1977  total  aircraft 
operations  at  airports  with  FAA  towers  experienced 
a moderate  growth  of  4 9 percent  ove.  FY  1976. 
The  mrrease  was  concentrated  in  the  general  avi- 
ation sector  and  was  attributable  primarily  to  con- 
tinued improvement  in  the  domestic  economy.  A 
net  gain  of  4 new  ATC  lowers  accounted  for  0.1 
percent  of  the  gain  Total  aircraft  operations  are 
forecast  to  climb  4‘t  percent  by  1989.  This  projec- 
tion is  9 -»  percent  lower  than  last  year's  due  pri- 
marily to  a downward  revision  in  anticipated  gen- 
eral aviation  growth  However,  air  taxi  operations, 
which  include  commuter  operations,  are  now  fore- 
cast to  be  up  I TO  percent  by  1989, 


Instrument  Operations:  Iho  IV  1077  increase  ol 
6 6 percent  over  FY  1976  in  instrument  operations 
was  concentrated  in  the  general  aviation  sector, 
and  reflected  increased  use-  of  avionics  by  general 
aviation  pilots  Instrument  operations  are  forecast 
to  increase  64  percent  between  IY  1977  and  fY 
1989  Again  the  increase  will  Ire  concentrated  in 
the  general  aviation  sectoi.  where  the*  percentage 
ot  instrument -rated  pilots  will  rise  from  the  current 
level  ol  about  28  percent  ol  total  pilots  to  approxi- 
mately 15  percent  There  will  also  be  strong  growth 
(164  percent  by  1989)  in  air  taxi  instrument  oper- 
ations as  a result  of  increased  commuter  trattic  and 
higher  utilization  ol  avionics  by  air  taxi  operators 
IFR  Aircraft  Handled:  FAA  Air  Route  Trattic  ( on 
trol  Centers  (ARTCCsi  handled  2V 4 million  Instru- 
ment Flight  Rules  I If  R • operations  during  1977,  up 
5.0  percent  from  1976  All  sectors  ol  the  aviation 
industry  showed  gains  with  general  aviation  grow- 
ing most  strongly  IFR  torecasts  through  1985  are 
essentially  unchanged  from  last  year  However,  be- 
yond 1985,  the  torecasts  are  higher  because  the 
number  and  percentage  of  IFR  rated  general  avi- 
ation pilots  is  expected  to  increase  Exc  eptionally 
strong  growth  (227  percent  from  FY  1977  to  FY 
19891  is  forecasted  tor  air  taxi  IF R operations,  due 
to  an  expected  surge  in  air  taxi  traffic  Overall.  IFR 
operations  arc1  forecast  to  increase  64  percent  be- 
tween FY  1977  and  FY  1989.  the  same  as  forecast 
for  instrument  operations 

Flight  Service:  Total  (light  services  in  I Y 1977  rose 
slightly  (2.1  percent)  ovei  IY  1976,  resuming  the 
historical  upward  trend  that  x\as  interrupted  briefly 
during  1976  Between  the*  present  and  1989,  total 
flight  services  are  forecast  to  experience  the  highest 
growth  ol  the  three1  ina/or  FAA  operations  services, 
rising  104  percent  Pilot  briefs  in  FY  1989  are  ex- 
pected to  increase  119  percent  over  IY  1977  while 
flight  plans  originated  are  expected  to  he  up  by 
96  percent.  In  contrast,  the  number  of  aircraft  con- 
tacted will  he  at  about  the  FY  1977  level  reflecting 
higher  general  aviation  costs  and  recent  historical 
patterns 
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FORECAST  COMPARISONS 

Table  2 compares  the  1977  FAA  aviation  fore- 
' asts  with  those  made  in  1976.  Although  the  fore- 
< asts  are  similar  this  section  provides  explanations 
tor  those  variations  which  have  developed  Com- 
parisons are  made  lor  representative  aircraft  activity 
parameters  and  tor  indicators  of  the  TAA  oper- 
ational workload  Forecasts  are  compared  for  T 
years 

• 1977  To  compare  197(>  forecast  values  with 
actual  preliminary  1977  values  for  each  aviation 
category. 

• 1982  To  highlight  forecast  changes  that  could 
affect  FAA  near-future  budgetary  actions  on  man- 
power, facilities,  and  equipment. 

• 1988  To  indicate  perceived  changes  in  the 
longer-term  evolution  of  aviation 

Aviation  Activity:  Air  carrier  passenger  activity 
is  now  torecast  lo  grow  slightly  less  rapidly  than 
forecast  last  year,  due  basically  to  higher  estimates 
of  future  costs  and  an  anticipated  slowing  ot  con- 
sumer spending  on  services  and  continued  transfer 
ot  points  Irom  certificated  to  commuter  carriers. 
Air  cargo,  on  the  other  hand,  is  expected  to  show 
significantly  stronger  gams  due  primarily  to  an 
expected  acceleration  in  time-value  shipments. 
These  shipments  involve  commodities  whose 
prompt  delivery  is  important.  The  1977  torecast  lor 
the  general  aviation  fleet  is  higher  both  in  1982 
and  1988  due  to  continued  strong  economic  activ- 
ity expected  in  the  early  1980s.  However,  hours 
flown  by  general  aviation  are  predicted  lo  be 
sharply  lower,  particularly  in  the  late  1980s,  as  a 
consequence  ot  progressively  higher  tuel  costs. 
Military  aviation  forecasts  are  essentially  unchanged 
from  1976 

FAA  Workload  Measures:  The  1977  forecasts  for 
the  FAA  operational  series  are  not  significantly 
different  from  1976  projections  The  greatest  de- 
viation occurs  in  the  1988  forecast  lor  total  oper- 
ations at  airports  with  FAA  Air  Traffic  Control 
(ATT  i towers  The  9 4 percent  lower  forecast  is  due 
basically  to  an  expected  decline  in  the  growth  of 
hours  flown  by  general  aviation  However,  this 
decline  will  not  have1  as  strong  an  impact  on  instru- 
ment operations  because  the  percentage  of  instru- 
ment-rafed  pilots  is  projected  to  increase  The 
forecast  for  IFK-aircraft  handled  will  actually  in- 
crease slightly  for  the  same  reason  The  forecasts 
for  total  flight  services  are  essentially  unchanged 
from  1976. 


CHAPTER  2. 

IMPROVING  FAA  AVIATION  FORECASTS 


The  Otlui*  ol  Aviation  Policy  ol  the  FAA  is  c ur- 
rt'nlly  engaged  in  an  effort  designed  to  identify 
the  ma|or  users  ot  aviation  forecasts  and  to  ascer- 
tain specific  torer  ast  needs  The  objective  is  to  gain 
awareness  ot  voids  or  deficiencies  now  existing  in 
the  overall  aviation  lorecasting  effort  and  to  develop 
means  lot  fulfilling  unmet  user  requirements.  Since 
forecast  needs  may  evolve  over  time,  this  assess- 
ment is  a continuing  activity  to  help  ensure  that 
FAA  aviation  torcasts  are  responsive  to  current  and 
future  user  needs 

Continuing  initiatives  to  improve  the  manage- 
ment utility  of  FAA  aviation  forecasts  are  discussed 
in  this  chapter.  These  projects  reflect  current  per- 
ceptions in  the  Office  of  Aviation  Policy  of  ways 
in  which  its  forecasts  tan  be  improved,  and  are 
representative  ot  what  the  office  hopes  to  achieve. 
The  projects,  ot  course,  can  be  modified  as  new 
insights  are  gained  trom  the  users  of  these  fore- 
casts. 

The  forecast  improvement  projects  can  be  cate- 
gorized in  the  following  four  mutually  supportive 
areas  of  effort: 

Increase  Forecast  Specificity  and  Scope:  Manage- 
ment forecast  requirements  are  continually  re- 
viewed to  identify  opportunities  for  improving  avia- 
tion forecasts  Developmental  projects  are  then 
initiated  to  meet  identifier)  needs 

Improve  Forecasting  Methodoloy:  The  techniques 
employed  in  producing  aviation  forecasts  are  being 
improved  to  provide  more  reliable  and  timely  fore- 
casts. and  to  establish  a data  base  for  use  bv  policy 
analysts 

Analysis  of  Alternative  Policies:  Techniques  are 
being  developed  to  examine  possible  aviation  activ- 
ity under  various  assumptions  about  alternative 
socioeconomic  conditions  Alternative  future  scen- 
arios, for  example,  span  a range  of  plausible  future 
economic  and  social  conditions.  This  and  other 
techniques  facilitate  evaluation  of  a large  number 
of  future  conditions.  Consequently,  a wide  range 
of  policy  options  may  be  explored  and  developed 
for  making  current  decisions. 

Meeting  the  Needs  of  Users:  Activities  are 
planned  to  encourage  and  facilitate  the  dialogue 
between  FAA  forecasters  and  the  forecast-using 
community.  Critical  feedback  as  to  the  require- 
ments of  user  groups  is  sought  in  order  to  meet  the 
needs  of  decision  makers. 


INCREASE  FORECAST  SPECIFICITY 
AND  SCOPE 

The  primary  thrust  in  expanding  the  utility  ot 
FAA  forecasts  resides  in  providing  information 
tailored  to  the  needs  ol  specific  management  func- 
tions Development  is  underway  on  torecasts  of 
aviation  activity  lor  specific  geographic  regions, 
activity  at  specific  terminals  on  a daily  for  es'en 
hourlyi  basis,  disaggregated  air  carrier  forecasts 
(eg,  cargo,  tiunk.  local,  supplemental,  etc  and 
more  detailed  and  comprehensive  forecasts  for 
general  aviation  at  both  towered  and  nontowered 
airports. 

Forecast  Users  and  Their  Requirements 

Table  3 summarizes  current  perceptions  of  the 
aviation  forecast-using  community  and  their  fore- 
cast related  functions.  Aviation  forecasts  are  of 
vital  importance  to  the  FAA  Shorter-term  (2  5 
years)  forecasts  are  used  as  the  base  upon  which 
the  agency's  budget  is  developed  and  supported,  in 
maintaining  the  airspace  system,  determining  facil- 
ity. staffing,  and  equipment  requirements  and  in 
upgrading  the  national  air  traffic  control  system  to 
meet  near-term  needs  Longer-range  (10  IS  yearsi 
forecasts  are  used  both  by  the  FAA  and  the  Office 
of  the  Secretary  of  Transportation  (OST)  when 
analyzing  transportation  policy  and  planning  tor 
the  long-range  transportation  needs  of  the  Nation 

Both  the-  executive  (OMBi  and  legislative  (Con- 
gressl  branches  ot  the  Federal  Government  employ 
aviation  forecasts  when  determining  appropriate 
budgets  for  the  FAA  and  other  aviation-oriented 
agencies  (NASA,  for  example1  and  when  formulat- 
ing regulatory  changes  pertaining  to  the  aviation 
sector.  Stale,  regional  and  local  authorities  also  base 
their  Airport  Master  Plans  and  State  System  Plans 
on  FAA  forecasts  or  on  locally  generated  forecasts 
which  are  consistent  with  the-  official  FAA  fore- 
casts. 


FEDERAL  AVIATION  ADMINISTRATION 


TABLE  3 


ORGANIZATION 

Office  of  Aviation  System  Plans 

Office  of  Aviation  Policy 
Office  of  Airports  Programs 

Office  of  General  Aviation 

Office  of  International  Aviation  Affairs 

Office  of  Environmental  Quality 

Office  of  Management  Systems 
Office  of  Budget 

Air  Traffic  Service 

Flight  Standards  Service 

Systems  Research  and  Development  Service 

Office  of  Systems  Engineering  Management 

Office  of  Aviation  Security 

Office  of  Public  Affairs 

Office  of  the  Chief  Counsel 

Metropolitan  Washington  Airport  Service 
Regional  Offces 


FORECAST  RELATED  FUNCTIONS 

• Develop  10  year  plan  for  FAA  facility/equipment/ 
staffing  requirements.  Establish  criteria  for  equipping 
facilities. 

• Evaluate  impact  of  legislative  and  regulatory  actions 
on  the  aviation  industry.  Conduct  special  studies 
required  for  policy  evaluation 

• Formulate  a balanced  airport/airway  system  de- 
signed to  cope  with  the  growth  of  aviation  Allocate 
resources  for  developing  the  National  Aviation 
System 

• Recommend  and  coordinate  national  policy  with  the 
general  aviation  industry.  Maintain  a dialogue  with 
the  industry. 

• Develop  and  coordinate  international  aviation  policy 
(eg.,  landing  fees).  Support  the  flag  fleet  interna- 
tionally. 

• Establish  policy  regarding  environmental  issues 
(noise,  air  pollution).  Coordinate  impact  of  Environ- 
mental Impact  Statements.  Analyze  environmental 
issues  (e  g.,  impact  of  high  altitude  aircraft  on  ozone 
layer). 

• Support  the  Office  of  Budget  in  developing  multi- 
year budget  programs,  estimates,  and  staffing  author- 
izations. 

• Develop  multiyear  budget  programs,  budget  esti- 
mates, and  staffing  authorizations.  Submit  forecasts 
of  aviation  activity  to  OMB  and  Congress,  as  part  of 
the  overall  justification  for  budgetary  submissions 

• Develop  staffing  standards  for  the  total  FAA  services 
system.  Plan  and  budget  for  air  navigation  facilities 
and  equipment. 

•Develop  flight  standards  (eg.  pilot  training,  opera- 
tion requirements)  Monitor  the  safety  of  the  indus- 
try and  its  adherence  to  Federal  regulations  Deter- 
mine the  safety  impact  of  projected  growth. 

• Test  and  evaluate  the  impacts  of  aviation  equip- 
ment performance  and  operating  characteristics  as 
they  relate  to  future  demands  on  the  National  Avia- 
tion System. 

• Develop  and  maintain  a comprehensive  plan  for  the 
conduct  of  FAA  research,  development,  and  related 
engineering  efforts  for  improvements  to  the  Na- 
tional Aviation  System  Develop  requirements  for 
eccnomic  studies  and  analyses  necessary  to  support 
approved  engineering  and  development  programs. 

• Plan  for  the  safety  and  security  of  agency  facilities 
and  equipment  and  the  safety  and  security  of  the 
users  of  the  National  Aviation  System 

• Develop  speeches  and  position  papers  indicating 
future  developments  and  impacts  of  the  National 
Aviation  System  for  public  information  Distribute 
forecast  publications  to  consumer  organizations. 

• Provide  legal  counsel  and  advice  in  all  legal  matters 
pertaining  to  FAA  aviation  forecasts  in  order  to  en- 
sure conformance  with  all  legal  requirements  of  all 
applicable  laws,  rules,  regulations,  and  orders. 

• Develop  and  coordinate  policy  for  efficient  operation 
of  Dulles  and  National  Airports. 

• Develop  regional  plans  and  budgets.  Recommend 
installation  of  new  facilities  and  equipment  at  air- 
ports. Authorize  funding  for  various  projects. 


OTHER  OTHER  GOVERNMEN.  ORGANIZATIONS  AVIATION  INDUSTRY 


TABLE  3 — Continued 


ORGANIZATION 

Air  Transport  Association 

General  Aviation  Operators  Associations 
General  Aviation  Manufacturers  Association 

Aerospace  Manufacturers 

Individual  companies  of  aviation  industry 

Congress 

Office  of  Management  and  Budget 

Office  of  the  Secretary  of  Transportation 

Civil  Aeronautics  Board 
Department  of  Defense 

Federal  Communications  Commission 

National  Aeronautics  and  Space  Administration 

Department  of  Energy 

Department  of  Justice— Immigration  and 

Naturalization  Service 

Treasury  Department— U S Customs  Service 

National  Transportation  Safety  Board 

Local.  State.  Regional  Airport  Planning  Authorities 
Foreign  Governments 


FORECAST  RELATED  FUNCTIONS 

• Develop  long  run  and  site-specific  forecasts  to  sup- 
port investment,  scheduling,  fleet -assignment,  route 
development,  and  marketing  decisions. 

• Determine  trends  in  industry;  disseminate  forecast 
information  among  members. 

• Forecast  general  aviation  activity  to  support  plan- 
ning for  production  and  marketing  Predict  demand 
for  aircraft  by  type  and  region 

• Develop  and  produce  future  engines,  avionics,  and 
airframes  to  meet  the  future  needs  of  the  aviation 
industry. 

• Produce  the  domestic  air  fleet  and  facilities  Develop 
forecasts  for  individual  future  need 


• Appropriate  resources  for  the  FAA  and  other  Federal 
aviation-related  agencies 

• Assist  the  President  in  the  preparation  of  the  Budget 
and  in  the  formulation  of  the  fiscal  program  of  the 
Government. 

• Plan,  direct  and  control  departmental  activities;  for- 
mulate transportation  policies,  allocate  resources, 
evaluate  transportation  programs  and  analyze  inter- 
model transportation  requirements.  Plan  for  aviation 
within  the  context  of  total  transportation  policy. 

• Promote  and  regulate  the  civil  air  transport  industry 
of  the  United  States. 

• Plan  for  assurance  of  Department  of  Defense  par 
ticipation  in  the  continuity  of  Government  and  for 
military  participation  in  civil  and  domestic  emer 
gencies  and  related  emergency  planning 

• Regulate  interstate  and  foreign  communications  by 
radio,  TV,  wire  and  cable.  The  National  Aviation  Sys- 
tem is  a major  user  of  telephone  and  telegraph 
services  of  the  United  States. 

• Perform  aviation  research  and  development  for  the 
Nation  Estimate  the  impact  of  certain  technological 
innovations 

• Plan  national  energy  policy. 

• Plan  for  resource  allocation  in  administering  the 
immigration  and  naturalization  laws  and  law  en- 
forcement activities. 

• Plan  for  resource  allocation  in  the  collection  of 
revenues  and  in  the  enforcement  of  customs  and 
related  laws. 

• Plan  for  resource  allocation  in  the  investigation  of 
accidents  and  the  identification  of  safety  problems 

• Plan  total  state/regional  air  terminal  requirements 
Develop  state  and  individual  airport  plans 

• Plan  the  integration  of  worldwide  aviation 


Financial /Investment  Community 
Airport  Services  Industry  (Airport  lodging  and 
accommodations,  car  rentals,  caterers,  advertising) 
Energy  Suppliers 
Consumer  Groups 


• Estimate  future  capital  requirements 

• Provide  the  services  required  at  domestic  airports 

• Provide  the  fuel  required  by  the  aviation  industry. 

• Determine  effects  of  aviation  activities  in  communi- 
ties 


The  private  sector  also  relies  on  the  FAA  fore- 
casts ot  aviation  activity  The  aviation  industry  re 
ters  to  the  forecasts  when  deciding  about  invest- 
ments tor  the  aircraft  that  will  be  requited  in  future 
years  Also,  car  rental  agents,  airport  caterers,  ad- 
vertisers, and  airport  lodging  and  ar  commodation 
industries  all  employ  the  torerasts  to  some  degree 
in  their  investment  decisions  to  meet  future  de- 
mand 

The  forecasts  currently  perceived  as  required  by 
the  aviation  community  are  listed  in  Table  *4  This 
listing  will  be-  modified  as  new  information  be- 
c nines  available 

Existing  Aviation  Forecasts 

Many  of  the  forecasts  listed  in  Table  4,  identified 
as  required  by  one  or  more  major  organizations 
are  currently  supplied  by  the  FAA  or  some  other 
forecasting  group  (see  Figure  2).  The  FAA,  for  ex- 
ample. generates  12-year  activity  forecasts  for  air 
carriers,  commuter  airlines  air  taxis,  general  avi- 
ation and  military  aviation  for  such  system  param- 
eters as  fleet  si  v and  composition,  passengers  and 
cargo  tons  enplaned,  and  hours  flown  The  FAA  also 
provides  12-year  forecasts  on  the  activity  levels 
expected  lor  FAA  operational  services  (total  oper- 
ations instrument  operations,  IFR  aircraft  handled, 
and  flight  services)  at  individual  airports,  air  route 
traffic  control  centers,  and  flight  service  stations 
and  for  composite  national  totals  In  addition,  the 
FAA  produces  many  special  fore-casts,  surh  as  pro 
lections  of  future  aviation  activity  based  on  plausi- 
ble ranges  of  soe  loeconomic  conditions  different 
from  what  is  generally  expected  to  evolve 


TABLE  4.  LIST  OF  FORECASTS  REQUIRED 
BY  THE  AVIATION  COMMUNITY 

FAA  OPERATIONAL  SERIES 

1 Total  aircraft  operations  at  airports  with  FAA  ATC 
towers 

2 Instrument  operations  at  FAA  towered  airports 
3.  IFR  aircraft  handled  by  ARTCCs 

4 FAA  flight  services. 

5.  Annual  instrument  approaches. 

AVIATION  ACTIVITY 

6.  Air  carrier  operations/traffic/fleet 

7.  Air  taxi  operations/traftic. 

8.  Air  commuter  operations/traffic/fleet. 

9.  All  cargo  operations/fleet  and  total  air  cargo 
traffic 

10  General  aviation  operations/traffic/fleet 

11.  Military  operations/fleet 

12.  International  operations/traffic/fleet 

DISAGGREGATED  AVIATION  ACTIVITY 

13.  Nontowered  aircraft  operations 

14.  Detailed  activity  at  major  terminal  areas 

15  Geographical  disaggregation/distribution 

16  Temporal  disaggregation/peakmg 

17  Total  activity  by  state/region 

18.  Aviation  activity  by  city  pairs. 

SPECIAL 

19.  Future  development  of  alternative  modes. 

20.  Future  development  of  the  National  Aviation  Sys- 
tem. 

21  Long  range  (20-25  years)  total  aviation  activity. 

22.  Forecasts  that  simulate  the  effects  of  change  (eg, 
regulatory  change,  intermodal  competition,  sensi- 
tiv.ty  to  price  and  services). 

23  Trends  in  industry  operating  characteristics  (eg., 
average  stage  length,  available  seat-miles). 

24  New  technology  and  its  impact 


FIGURE  2.  CURRENTLY  AVAILABLE  AVIATION  FORECASTS 


FAA  AVIATION  FORECASTS 

Aviation  Activity  Measures  for: 

• Air  Carriers 

• Air  Taxis 

• Air  Commuters 

• General  Aviation 

• Military  Aviation 

FAA  Operational  Series 

• Total  Operations 

• Instrument  Operations 

• IFR  Aircraft  Handled 

• Flight  Services 

FAA  Organizational  Forecasts 

• Terminal  Area  Forecasts 

• Major  Hub  Forecasts 

• Air  Route  Traffic  Control  Centers 

• Flight  Service  Stations 


FORECASTS  BY  OTHER  GROUPS 

• OST  Air  Carrier  RPMs 

• State  and  Regional  Planning  Groups— Air  Traffic  at  Terminal 
Sites 

• ATA  Long  r,  n and  Site-specific  Forecasts 

• GAMA— General  Aviation  Fleet  Size  and  Composition 

• Air  Carrier  Future  Aviation  Activity 

• FEA— Energy  Consumption  by  Aviation 

• Aircraft  Manufacturers  -Fleet  Size  and  Aircraft  Operating  Char- 
acteristics 

• Engine  Manufacturers— Fleet  Size  and  Aircraft  Operating  Char- 
acteristics 


Other  foretasting  groups  fulfill  .iddititin.il  needs 
I he  Office  of  the  Secretary  of  Transportation  (OST) 
generates  broad-based  transportation  forecasts 
which,  although  heavily  weighted  by  the  automo- 
live  anti  mass  transit  modes,  intitule  an  inde- 
pendent assessment  of  air  carrier  revenue  passt-n- 
ger  miles  (RPMl  The  Department  of  Energy 
prepares  total  transportation  foreiasts  which  int  ludt 
aviation  lor  various  scenarios  of  fuel  usage  The 
General  Aviation  Manufacturers  Association  'GAMA 
forecasts  future  fleet  size,  composition,  and  pro 
duction  for  general  aviation  aircraft  The  Air  Trans 
portation  Association  (ATAi  develops  long  run  and 
site-specific  forecasts  to  support  investment,  sthed 
uling  and  fleet-assignment  decisions  hy  individual 
air  carriers.  The  carriers  generate  internal  forecasts 
upon  which  they  base  future  fleet  size  and  com- 
position, draw  up  new  air  routes,  and  plan  facility 
construction.  State,  regional,  and  municipal  authon 
ties  produce  independent  forecasts  of  air  traffic  at 
terminal  sites  These  latter  forecasts,  which  are 
funded  under  the  FAA  Planning  Grant  Program, 
constitute  the  basis  for  airport  and  terminal  con- 
struction and  expansion. 

Opportunities  for  Improving  Aviation  Forecasts 

A comparison  between  the  forecasting  needs  of 
users  (Figure  3)  and  existing  aviation  forecasts  has 
identified  several  opportunities  for  improving  FAA 
forecasts  The  following  section  describes  maior 
unmet  forecasting  needs,  and  points  the  direction 
of  current  and  future  forecast  improvements  by  the 
FAA 

Increased  Geographic  Disaggregation  in  the  Fore- 
casts: Forecasts  of  aviation  activity  at  specific  termi- 
nals and  hubs  across  the  Nation  are  required  to 
support  such  activities  as  planning  the  rapacity  re- 
quired for  specific  elements  of  the  National  Avi- 
ation System,  determining  the  proper  role  of  re- 
liever and  satellite  airports,  and  understanding  the 
consequences  to  the  air  carrier  industry  from 
changes  in  route  authorizations 


Current  Status  and  Planned  Initiatives 

The  FAA  now  has  research  projects  underway  to 
generate  forecasts  lor  J4  ma|or  air  transportation 
hubs  and  to  provide  forecasts  on  a state-by-stale 
basis  The  slate  level  tcirec  asls  will  be  used  as 
a basis  lor  analyzing  airport  developmental  pro- 
grams generated  under  the-  I AA  Planning  Grant 
Program  The-  FAA  is  also  ujigrading  its  cafiability 
to  forecast  activity  at  more  than  1,000  terminal 
areas,  and  it  jilans  to  develop  an  econometric 
model  that  can  forecast  activity  levels  at  individual 
flight  service  stations  as  well  as  a method  for  fore- 
casting general  aviation  activity  within  specific  geo- 
grajihu  regions  of  the'  Nation 

Greater  Temporal  Distribution  of  Traffic  at  Spe- 
cific Airports:  The  allocation  of  the  airspace  may 
be  viewed  as  essentially  a |iroblem  in  determining 
(leak  ac  tivity  at  major  airports.  Analyses  of  the 
extent,  causes,  and  consequences  of  temporal 
peaking  ol  activity  are  essential  Such  analyses  are 
required  to  assure  that  adequate  air  traffic  control 
equipment  is  installed,  and  to  assist  the  aviation 
industry  in  making  decisions  related  to  scheduling 
service. 

Current  Status  and  Planned  Initiatives 

Most  lemjioral  lore-casts  u.e  forecasts  ot  aviation 
activity  by  hour  ot  the  dayi  are  now  made  on  an 
airport  by-airport  basis  This  is  a very  costly  process 
In  response,  the  IAA  is  developing  forecasting  tech- 
niques that  can  be  applied  more  broadly  Models 
are  being  developed  to  lore-cast  temjioral  profiles 
of  air  carrier  operations  and  passenger  enplane- 
ments  at  specific  terminals,  and  to  establish  the 
time-of-day  preference  patterns  of  general  aviation 
A quirk-response  computer  |)rogram  is  available 
that  can  provide  daily  tower  statistics  for  individual 
airports.  New  projects  aie  planned  that  will  pro- 
duce temporal  profiles  of  air  cargo  operations  and 
instantaneous  airborne  counts  at  specific  terminals 

Increased  Activity  Detail  for  Air  Carriers:  Al- 
though air  carrier  activity  is  widely  studied  and 
measured,  certain  forecasting  requirements  are  un- 
met As  a consequence  of  differing  growth  patterns 
and  special  user  requirements,  there  is  a need  to 
develop  separate  forecasts  by  trunk,  local,  supple- 
mental, charter,  commuter  carrier,  and  air  taxi  In 
addition,  air  cargo  forecasts  should  be  related  to 
aggregate  economic  activity  and  patterns  of  spatial 
distribution. 


FIGURE  3.  CURRENT  FAA  INITIATIVES  TO  INCREASE  FORECAST  SPECIFICITY 
AND  SCOPE 

• Increase  Geographic  Disaggregation 

• Expand  Temporal  Disaggregation 

• Provide  Greater  Activity  Detail  tor  Air  Carriers 

• Improve  Data  Base  and  Methodology  for  General  Aviation 


Current  Status  and  Planned  Initiatives 

Recently  developed  econometric  models  provide 
independent  detailed  forecasts  for  air  cargo  volume 
and  commuter  operations.  Current  activity  is 
focused  on  development  of  techniques  for  provid- 
ing forecasts  of  enplanements  and  operations  antic- 
ipated tor  the  supplemental  air  carrier  industry,  and 
on  an  econometric  model  to  forecast  international 
aviation  activity  Planned  projects  will  develop  new 
models  that  forecast  aviation  activity  levels  for  the 
Atlantic  Basin  and  detail  the  market-share  trends 
to  be  expected  for  the  air  carrier  industry. 

Improved  Data  Base  and  Methodology  for  Gen- 
eral Aviation:  More  reliable  data  bases  must  be 
established  to  assist  the  development  of  forecast- 
ing methods  for  general  aviation  activity  At  present, 
it  is  very  difficult  to  translate  general  aviation  activ- 
ity into  actual  demands  on  the  National  Aviation 
System  Much  of  the  problem  is  due  to  the  fact 
that  general  aviation  is  the  most  dynamic  and 
rapidly  changing  part  of  civil  aviation  and  the  fact 
that  a large  percentage  of  general  aviation  operates 
outside  of  the  FAA  system.  Consequently,  data  on 
the  composition  of  the  fleet  and  its  pattern  of  use 
and  impac  ts  on  specific:  airports  are  sparse. 

Current  Status  and  Planned  Initiatives 

The  FAA  has  recently  developed  a forecasting 
model  for  general  aviation  that  is  based  upon  sys- 
tem dynamics  techniques.  Not  only  does  this  model 
forecast  the  future  course  of  general  aviation  activ- 
ity, it  can  be  used  to  analyze  the  impact  of  policy 
initiatives,  such  as  increasing  the  number  of  student 
pilots  or  raising  taxes  on  aviation  fuel.  A project  is 
underway  to  develop  a means  for  forecasting  trends 
in  the  ownership  and  utilization  of  general  aviation 
aircraft  The  FAA  has  developed  means  for  deter- 
mining attrition  patterns  for  general  aviation  air- 
craft, as  well  as  for  predicting  the  level  of  oper- 
ations at  nontowered  airports  and  the  traffic  mix 
at  high-density  airports  A project  is  planned  that 
will  seek  to  ascertain  if  ge  teral  aviation  activity 
forecasts  can  be  improved  using  new  data  to  be- 
come available  from  the  fixed-base  operator  indus- 
try survey.  A second  project  will  examine  determi- 
nants of  future  structural  changes  in  general  avia- 
tion activity  demand. 


IMPROVE  FORECASTING 
METHODOLOGY 

The  FAA  is  well  along  in  its  program  to  develop 
and  improve  its  forecasting  methodologies  using 
econometric  and  system  dynamics  techniques 
These  techniques  relate  aviation  activity  forecast 
variable's  to  fundamental  measures  of  economic 
and  social  activity  Complete  details  on  two  of 
these  models  are  included  in  the  Appendices 

Econometric  forecasting 

An  important  part  of  forecasting  resides  in  under- 
standing jrast  behavior  and  quantifying  basic  re- 
lationships among  factors  that  can  be  applied  to 
the  future.  In  recent  years,  the  FAA  has  developed 
an  extensive  econometric  forecasting  capability 
based  upon  modeling  relationships  among  eco- 
nomic variables.  FAA  econometric  forecasting  is 
based  upon  the  assumption  that  measures  of  avi- 
ation activity  are  related  fundamentally  to  the  level 
of  domestic  economic  activity.  Consequently,  these 
econometric  forecasting  models  are  responsive  to 
changing  socioeconomic  patterns  and  can  be  used 
to  forecast  the  consequences  resulting  from  a wide 
variety  of  possible  future  economic  conditions. 

When  developing  econometric  forecast  models 
(see  Figure  4),  historical  data  are  gathered  on  the 
aviation  activity  variables  to  be  forecast  (e  g , air 
carrier  enplanements,  FAA  flight  services)  and  on 
the  economic  variables  le  g.,  gross  national  product, 
inflation  rate,  fuel  prices)  expected  to  be  important 
in  determining  the  future  course  of  aviation  activity 
The  economic  variables  are  empirically  screened, 
and  those  proving  to  be  the  best  predictors  of  the 
aviation  variables  are  retained.  Using  standard  linear 
regression  techniques,  a forecasting  model  is  con- 
structed that  reflects  the  historic  effect  of  economic 
variables  upon  the  aviation  activity  measures.  Next, 
assumptions  are  made  as  to  the  future  course  of  the 
economic  variables,  and  these  values  are  incorpo- 
rated into  the  forecasting  equations  to  generate  the 
resultant  aviation  forecasts. 

The  accuracy  of  an  econometric  forecast  is  lim- 
ited by  the  appropriateness  of  historical  relation- 
ships and  the  accuracy  in  predicting  the  basic 
exogenous  variables.  As  a consequence,  these  ele- 
ments are  continually  upgraded  as  new  informa- 
tion, insight,  or  data  become  available. 


20  Current  Status  and  Planned  Initiatives  Current  Status  and  Planned  Initiatives 

The  majority  of  FAA  forecasts  are  now  generated  Ihe  FAA  has  in  operation  a system  dynamics 

using  econometric  techniques.  Current  activity  is  model  designed  to  forecast  the  activity  of  general 

focused  on  disaggregation.  These  activities  svere  aviation  This  General  Aviation  Dynamics  GAD 

discussed  in  the  section  on  opportunities  for  im-  model  synthesizes  the  < ausal  interactions  that  esist 

proving  aviation  forecasts  (page  24),  between  various  measures  of  general  aviation  activ- 

ity and  the  Nation's  overall  socioeconomic  strut  - 
Dynamic  Forecasting  ture  Besides  forecasting  future  general  aviation 

In  an  attempt  to  locus  forecasting  on  lac  tors  that  activity.  Ihe  G AD  model  equipped  to  evaluate 

actually  cause  change,  rather  than  merely  corre-  11  rJnR,‘  °f  alternative  policy  actions  It  has  been 

late  with  it,  flexible  dynamic  forecasting  techniques  used  hy  the  FAA  to  evaluate  the  impact  of  the 
(such  as  system  dynamics)  are  being  combined  with  President  s energy  tax  proposal  on  general  aviation 

analytical  techniques  (such  as  cross-impact  analysis  ,ln<l  hy  the  aviation  industry  (GAMAi  to  determine 

and  trend-impact  analysis)  and  applied  to  various  'he  effect  on  general  aviation  resulting  Irom  an  in- 

sectors  within  the  National  Aviation  System.  System  crease  in  the  number  of  student  pilots  the-  (.AD 

dynamics  attempts  to  describe  the  structure  under-  model  is  available  to  both  government  and  industry 

lying  behavioral  patterns  in  order  to  develop  an  htr  use  in  evaluating  Ihe  impact  of  policy  initiatives 

ability  to  simulate  alternative  futures.  Cross  impact  on  general  aviation  activity 

analysis  is  list'd  to  determine  the  relationship  among 

events  Trend  impact  analysis  estimates  the  change  ANALYSIS  OF  ALTERNATIVE 

in  baseline  projections  due  to  the  occurrence  of  POLICIES 
one  or  more  events. 

By  ascertaining  the  internal  mechanisms  that  pro-  Traditionally,  air  transportation  activity  in  the 

duce  change,  system  dynamics  can  simulate  the  United  State's  has  been  governed  largely  by  the 

consequences  of  future  action  or  events  As  such,  capabilities  of  aviation  technology  and  by  the  level 

it  can  be  used  to  design  and  evaluate  the  impact  of  domestic  economic  activity  However,  recent 

of  alternative  policy  options.  In  addition,  sensitivity  events  demonstrate  that  many  additional  forces  may 

tests  applied  to  system  dynamic  models  can  inch-  influence  the  development  of  aviation  The  energy 

cate  critical  areas  where  action  is  likely  to  be  most  crisis,  environmental  concerns,  social  legislation, 

effective.  changing  lifestyle,  changing  levels  of  regulation, 

System  dynamics  models  are  based  upon  a mix  and  inflation  are  examples  of  factors  that  now  have 

of  quantitative  and  qualitative  data  and  expert  and  may  continue  to  have  significant  effects  on  avi- 

opinion.  The  cardinal  assumption  is  that  system  be  ation  Unfortunately  the  future  course  of  these 

havior  derives  primarily  from  feedback  relation-  forces  is  highly  uncertain,  and  an  unexpected  turn 

ships,  that  is,  a change*  in  one  element  affects  anc)  in  any  one  could  dramatically  modify  the  most 

is  affected  by  rhanges  in  other  elements.  The  major  carefully  formulated  forecast.  As  a consequence, 

innovation  is  an  ability  to  incorporate  judgmental  the  FAA  is  expanding  its  aviation  forecasts  to  pro- 
considerations into  the  structural  model  vide  a means  of  analyzing  the  consequences  of 

The  primary  advantage  of  system  dynamics  is  its  alternative  future  events  The  purpose  is  to  deter- 

abilily  to  simulate  change  For  example,  it  can  he  mine  ways  in  which  current  policy  might  best  be 

used  to  determine  how  future  changes  in  tech-  modified  fo  treat  potential  future  conditions 

nology  can  affect  system  capacity  or  user  costs,  as 

well  as  to  analyze  the  impact  of  regulatory  change  Current  Status  and  Planned  Initiatives 
or  subsidy  to  competing  modes  of  transportation.  The  primary  current  element  in  this  effort  is  a 

This  "a  prion”  estimation  of  the  effect  of  potential  series  of  aviation  scenarios  based  upon  a range  ot 

policy  action  will  allow  managers  to  evaluate  the  plausible  alternative  future  social  and  economic 

impact  of  change  without  having  to  first  implement  conditions.  The  lull  scope  of  these  "alternative 

the  change  scenarios”  brackets  the  future  within  the  limits 

of  highly  expansive  (greater  than  5 percent  average 
annual  increase  in  GN P)  and  very  limited  (less  than 
2 percent  average  annual  increase  in  GNP)  eco- 
nomic growth.  Each  scenario  assumes  internally 
consistent  values  for  such  social,  economic,  and 


political  parameters  as  business  productivity,  em- 
ployment population  growth,  environmental  con- 
siderations governmental  regulation,  and  inflation. 

A second  approach  assesses  trends  in  the  prob 
able  evolution  of  technologies  that  could  have  an 
effect  on  aviation;  for  example,  the  impart  of  de- 
velopments in  microcomputer  technology.  In  addi- 
tion. econometric  sensitivity  analysis  and  system 
dynamics  models  are  being  developed  to  aid  in 
estimating  the  impact  of  unexpected  socioeconomic 
events  on  future  levels  of  aviation  ac  tivily 

MEETING  THE  NEEDS  OF  USERS 

The  FAA  has  initiated  a dialogue  with  the  public 
users  of  forecasts  The  objective  of  this  dialogue  is 
to  obtain  review  and  comment  on  the  techniques 
currently  used,  to  determine  how  the  forecasts  are 
employed  and  by  whom,  to  identify  forecast  re- 
quirements that  are  currently  unfilled,  and  to  de- 
velop methods  for  assuring  that  forecasts  meet  the 
needs  of  management  The  dialogue  takes  the  form 
of  publications,  seminars,  and  conferences  Per- 
sonal contact  is  emphasized,  and  critical  review  and 
feedback  are  the  primary  objectives 


Current  Status  and  Planned  Initiatives 

Besides  holding  its  annual  Forecast  Conference  at 
Washington,  DC  in  December  1976.  the  FAA  co- 
sponsored  with  universities  several  regional  con- 
ferences and  seminars  during  1977  (see  figure  Si 
At  each,  baseline  FAA  aviation  forecasts  were  pre- 
sented tor  discussion.  In  addition,  special  forecast- 
ing topic  s were  treated  in  detail.  For  example,  com- 
muter airline  activity  was  the  focus  c f attention  at 
the  Universities  of  Texas  and  Denver  seminars  in 
May  and  June  of  1977,  while  ac  livity  at  i\ontowered 
airports  was  the  focal  topic  at  the  February  1977 
University  of  California  (Berkeley)  Conference  Most 
recently,  two  seminars  were  conducted  simultane- 
ously in  July  at  the-  University  of  Washington  in 
Seattle  The  topics  were  worldwide  aviation  activity 
and  the  general  aviation  dynamics  model. 

The  next  Annual  Forecast  Conference  will  be 
held  in  December  1977  in  the  Washington,  DC. 
area  Additional  conferences  and  sc'mrrtjrs  are  being 
considered  for  1978  The  Washington  conference 
will  serve  as  a near-term  focal  point  in  the  current 
FAA  initiative  to  upgrade  its  aviation  forecasts.  The 
major  topic  will  be  forecasting  and  the  decision- 
making process.  The  conference  will  be  structured 
to  serve  as  a lorum  for  interaction  between  FAA 
forecasters  and  key  representatives  from  the  aviation 
community  and  general  public 

In  order  to  promote  user  understanding  of  its 
forecast,  the  IAA  publishes  special  documents  (see 
Figure  6)  on  each  of  its  basic  forecasts.  Besides 
presenting  estimates  of  future  aviation  activity, 
these  reports  describe  the  methodology  and  as- 
sumptions employed  in  developing  these  forecasts 


FIGURE  5.  FAA  AVIATION  FORECASTING  CONFERENCES  AND  SEMINARS 


Location 

Topics 

University  of  California 

Berkeley,  California 
(February  1977) 

Focus 

• National  Aviation  Forecasts 

• Aviation  Futures 

• Forecast  of  aviation  activity  nontowered  airports 

University  of  Texas 

Austin,  Texas 
(May  1977) 

Focus 

• National  Aviation  Forecasts 

• Aviation  Futures 

• Commuter  Airline  Activity 

University  of  Denver 

Denver,  Colorado 
(June  1977) 

Focus 

• National  Aviation  Forecasts 

• Aviation  Futures 

• Commuter  Airline  Activity 

University  of  Washington 

Seattle,  Washington 
(July  1977) 

Focus 

• National  Aviation  Forecasts 

• Aviation  Futures 

• General  Aviation  Dynamic  Forecasting  Model 

• International  Aviation  Activity  Forecasting 

Summary  and  Briefing  Conference 
Washington,  D.C. 

(December  1977) 

Focus 

• National  Aviation  Forecasts 

• Forecasting  Methodologies  and  Assumptions 

• Future  Directions  in  Aviation  Forecasting 

FIGURE  6.  FAA  FORECASTING  PUBLICATIONS 

Document  Report  Number 

• Terminal  Area  Forecast  FAA-AVP-77-17 

January,  1977 

• IFR  Aircraft  Handled  FAA-AVP-76-13 


• Forecasts  of  Commuter  FAA-AVP-77-28 

Airlines  Activity  July,  1977 


• Forecast  of  Air  Cargo  FAA-AVP-77-2 

Activity  January,  1977 


• Major  Hub  Airports 

Forecasting  Publications  Fall  1977 


• Aviation  Forecasts  FAA-AVP-77-16 

FY  1977-88  Summary  and  December,  1976 

Briefing  Conference 

• Forecasts  of  Worldwide  FAA-AVP-76-18 

Aviation  Activity  November,  1976 

• General  Aviation  Forecasts  FAA-AVP-76-7 

1975-1987,  State,  Regional 

and  National  Operations 

• General  Aviation  Dynamics  FAA-AVP-77-20 

(four  volume  report) 


Description 

• Forecasts  of  enplanements.  aircraft  operations,  and 
instrument  operations  for  more  than  800  individual 
airports. 

• Forecasts  of  Instrument  Flight  Rule  (IFR)  aircraft 
handled  by  the  24  FAA  air  route  t'aific  control  cen- 
ters (ARTCC). 

• Fore  asts  of  enplanements,  revenue  passenger  miles, 
aircraft  feet  and  mix,  and  operations  Includes  both 
a national  forecast  and  individual  terminal  areas 
forecasts.  Identifies  those  points  that  are  likely 
prospects  for  future  commuter  service. 

• Forecasts  of  total  U S domestic  and  US.  interna- 
tional air  cargo  demand  for  the  time  period  1977  to 
1988.  Contains  forecasts  of  air  cargo  activity  at  the 
twenty-five  large  U S hubs  and  documents  eco- 
nometric models  on  which  the  forecasts  are  based. 

•A  series  of  publications,  one  for  each  of  24  major 
hubs.  Detailed  forecasts  for  all  categories  of  activ- 
ity (air  carrier,  cargo,  commuter,  etc.)  are  provided 
as  well  as  information  on  traffic  profiles  of  passen- 
gers and  operations,  airport  layout,  and  other  facts. 

• Summarizes  FY  1977-88  aviation  forecasts  by  the 
FAA.  Presents  forecasting  models  and  assumptions. 

• Describes  an  econometric  model  for  forecasting 
worldwide  aviation  activity.  Forecasts  of  the  world's 
air  carrier  turbojet  fleet  through  1990. 

• Forecasts  of  total  (towered  plus  nontowered  airports) 
activity  in  terms  of  total  local  and  itinerant  op- 
erations. 

• Presents  a dynamic  simulation  model  that  can  fore- 
cast general  aviation  activity,  evaluate  alternative 
policy  actions,  or  perform  sensitivity  analyses. 

• Forecasts  of  U S.  military  aircraft  in  service,  hours 
flown  and  military  air  traffic  workload  at  FAA  facili- 
ties for  fiscal  years  1977-1988. 


• Military  Aviation  Forecasts 
Fiscal  Years  1977-1988 


FAA-AVP-76-15 
September,  1976 


CHAPTER  3. 

1977  FA  A AVIATION  FORECASTS 


llif  1977  1AA  aviation  forecasts  are  presented  in 
this  chapter.  Two  categories  ot  torecasts  are  pro- 
vided, one  measuring  overall  activity  of  the  various 
aviation  user  groups  and  the  other  dealing  with 
operational  services  provided  by  the  FAA. 


Aviation  Activity 

• General  Aviation 

• Air  Garners 

• Commuter  Airlines 

• Military  Aviation 


FAA  Operational 
Services 

• Total  Operations 

• Instrument 

Operations 

• IFR  Aircraft  Handled 

• Flight  Services 


Current-year  status  and  12-year  forecasts  (FY  1978- 
89)  are  presented  for  each  forecast  variable.  In 
addition,  a brief  sketch  is  given  on  the  methodology 
and  assumptions  employed  in  each  case.  More  de- 
tailed explanations  of  specific  forecasting  models 
can  be  found  in  the  Appendices.  The  fundamental 
socioeconomic  assumptions  underlying  all  fore- 
casts are  also  summarized  in  this  chapter. 

Besides  these  baseline  forecasts,  which  chart  the 
currently  perceived  "most  likely"  future  for  avi- 
ation activity  and  FAA  operations  services  from 
1978  through  1989,  alternative  growth  scenarios  are 
presented  in  an  attempt  to  bracket  the  course 
future  aviation  might  take  should  economic  condi- 
tions occur  that  differ  markedly  from  the  baseline. 


BASELINE  SOCIOECONOMIC 
ASSUMPTIONS 

In  1976,  the  economic  outlook  was  characterized 
by  short-term  optimism  evolving  to  greater  caution 
over  the  longer  term.  This  year  the  overall  outlook 
remains  similar.  Recent  economic  programs  en- 
acted by  Congress-tax  incentives  to  spur  employ- 
ment and  tax  cuts  to  stimulate  consumer  spending 
— are  expected  to  produce  stronger  growth  through 
1979  than  predicted  last  year.  Flowever,  over  the 
longer  term,  strong  growth  is  not  expected  to  be 
sustained  due  to  escalating  fuel  costs  and  the  prob- 
able imposition  of  taxes  on  both  domestic  and 
imported  petroleum.  The  overall  outlook  through- 
out the  forecast  period  is  for  moderate  economic 
growth,  declining  unemployment,  and  decreasing 
inflation  (see  Figure  7)  The  following  basic  eco- 
nomic assumptions— which  are  based  upon  the 
Wharton  Long-Term  Industry  and  Economic  Fore- 
casting Model  underlie  all  FAA  aviation  forecasts. 


Economic  Growth 

The  economic  recovery  that  began  in  late  1975 
is  assumed  to  continue  through  1978,  with  a 5 1 
percent  real  growth  anticipated  for  the  Gross  Na 
tional  Product  (GNP)  in  1977.  Over  the  forecast 
period,  annual  growth  for  real  GNP  is  expected  to 
average  approximately  3.5  percent,  somewhat  more 
optimistic  than  the  3.2  percent  forecast  last  year 
Growth  will  be  greatest  in  the  near  future  as  a 
result  of  tax  relief  and  the  recently  enacted  |<)bs 
program  Beyond  1985,  a 3.3  percent  average 
growth  rate  is  projected,  which  is  consistent  with 
last  year's  forecast. 

Employment 

Strong  increases  in  employment  12  8 percent  an 
nually)  are  anticipated  for  the  remainder  of  the 
1970s,  again  due  primarily  to  the  recently  enacted 
jobs  program  This  growth  rate  is  expected  to  tall 
steadily  through  the  1980s  (averaging  approximately 
1.8  percent)  as  the  effect  of  the  stimulus  program 
fades  and  as  the  size  of  the  labor  force  grows  less 
rapidly. 

Inflation 

As  measured  by  the*  GNP  deflator,  inflation  rates 
of  6.2  percent  are  assumed  for  1978  through  1980, 
followed  by  rates  averaging  5.0  percent  through 
1989  The  average  annual  inflation  rate  now  antic- 
ipated for  the  forecast  period  is  5.7  percent,  lower 
than  the  6.2  percent  predicted  last  year 

Consumer  Spending 

The  increase  in  personal  disposable  income  antic- 
ipated throughout  the  forecast  period  will  encour- 
age consumer  spending  However,  personal  con- 
sumption of  services  is  not  expected  to  increase  as 
rapidly  as  GNP.  Consumption  patterns  are  expected 
to  shift  toward  the  purchase  of  fuel  and  fuel-effi- 
cient durable  goods.  As  a result,  the  use  of  aviation 
services  would  weaken  somewhat  from  past  trends 
in  relation  to  GNP  growth 

Fuel 

Fuel  costs  will  rise  7 percent  annually  throughout 
the  forecast  period  as  a result  of  price  increases  by 
the  Organization  of  Petroleum  Countries  (OPEC) 
and  domestic  oil.  This  projection  does  not  include 
increases  due  to  possible  imposition  of  domestic 
taxes  on  aviation  fuel.  The  baseline  forecast  assumes 
that  fuel  usage  will  not  be  restricted  by  forces  other 
than  price. 


♦ 


Regulatory  Reform 

Proposed  regulatory  reform  now  in  the  legislative 
process  is  designed  to  strengthen  competitive 
market  forces  within  the  air  carrier  industry  fntry 
and  expansion  into  existing  and  new  markets  would 
he  facilitated,  as  would  abandonment  of  unprofit- 
able routes  Proposed  regulatory  reform  would  also 
provide  carriers  with  greater  discretion  in  tare- set- 
ting, encourage  commuter  service  to  small  com- 
munities, and  allow  commuter  carriers  to  operate 
larger  aircraft. 

The  impacts  of  some  form  of  regulatory  change 
are  anticipated  to  become  effective  by  1979  or  1980 
As  a consequence,  the  estimates  of  these  impacts 
have  been  incorporated  into  the  forecasts  begin- 
ning in  1979.  The  principal  effect  has  been  a de- 
crease in  the  air  carrier  operations  forecast  and  an 
increase  in  commuter  operations  as  some  markets 
are  transferred  from  air  carrier  to  commuter  service. 


AVIATION  ACTIVITY  FORECASTS 

General  Aviation 

METHODOLOGY  AND  ASSUMPTIONS 

Most  forecasts  of  general  aviation  activity  are  de- 
rived from  an  econometric  model  that  relates 
measures  of  activity  to  economic  and  demographic 
variables.  Both  the  independent  exogenous  vari- 
able’s, which  come  primarily  from  the  Wharton 
Economic  Forecasting  Model,  and  the  measures  of 
aviation  activity  derived  from  this  model  are  sum- 
marized in  Figure  8.  The  fundamental  assumptions 
underlying  this  approach  are  that  the  various  meas- 
ures of  aviation  activity  are  related  to  the  level  of 
economic  activity,  and  that  the  various  activity 
measures  are  dependent  on  one  another  in  a spe- 
cific way. 


FIGURE  8.  VARIABLES  IN  THE  FAA  GENERAL  AVIATION  ECONOMETRIC  MODEL 

Independent  Variables 

• Gross  national  product 

• Civilians  employed. 

• Plant  and  equipment  expenditures  by  the 
aerospace  industry. 

• General  aviation  cost  index 


Derived  Activity  Measures 

• Number  of  aircraft. 

• Active  private,  student,  commercial,  and  instrument- 
rated pilots. 

• Itinerant  and  local  operations. 

• IFR  departures  and  over  flights. 

• IFR  and  VFR  flight  plans  filed. 

• Pilot  briefs. 

• Aircraft  contacted 

• Instrument  operations. 
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Activity  measures  not  estimated  by  this  model 
are  generated  from  a time-series  analysis.  Forecasts 
of  such  variables  as  average  hours  flown  per  oper- 
ation and  average  fuel  consumption  per  hour  art- 
based  on  historical  trends.  These  ratios  are  then 
applied  to  the  operations  forecasts  to  forecast  hours 
flown  and  fuel  consumed  by  general  aviation 

STATUS  AND  FORECAST 

Fleet  Size 

Status:  There  were  178,300  aircraft  in  the  general 
aviation  fleet  as  of  lanuary  1,  1077,  up  5.8  percent 
from  the  preceding  year  Distribution  by  FAA  region 
is  shown  in  Figure  9. 

Forecast:  The  fleet  is  expected  to  increase  to 
234,400  by  1982  and  reach  291,300  by  1989.  This 
translates  to  a 63  percent  increase  during  the  fore- 
cast period,  a 4.2  percent'  average  annual  increase 
(see  Figure  10).  By  comparison,  the  average  growth 
rate  was  5 3 percent  during  the  1973  77  period 
Strong  average  annual  growth  is  forecast  through 
1982  (5.6  percent)  as  a consequence  of  domestic 
economic  policies.  However,  after  1982,  the  general 
aviation  fleet  is  expected  to  grow  at  a lower  annual 
rate  (3.2  percentl  as  significantly  higher  fuel  costs 
take  effect 


Fleet  Composition 

Status:  Single-engine  piston  aircraft  totaled  144 
900  on  lanuary  1,  1977,  representing  approximately 
81  percent  of  the  general  aviation  fleet  The  re- 
maining 19  percent  was  distributed  among  multi- 
engine  piston  aircraft  (21,300),  turbine  aircraft 
(4,400),  rotorcraft  (4,500),  and  balloons,  dirigibles, 
and  gliders  (3,200) . 

Forecast:  By  1989,  the  number  of  single-engine 
piston  aircraft  is  expected  to  increase  to  225,800 
and  account  for  77.5  percent  of  the  fleet  By  1989 
multiengine  aircraft  will  represent  140  percent  of 
the  fleet,  as  compared  to  11.9  percent  in  1977.  The 
higher  relative  growth  rate  in  multiengine  aircraft 
compared  with  single-engine  piston  aircraft  points 
to  increased  sophistication  among  general  aviation 
pilots. 

Hours  Flown 

Status:  Based  on  preliminary  data,  hours  flown  in 
general  aviation  aircralt  reached  .36.7  million  in 
1977,  up  from  35.1  million  in  1976.  The  3.6  per- 
cent increase  for  1977  was  slightly  lower  than  the 
5.4  percent  growth  in  1976 

Forecast:  The  number  of  hours  flown  is  forecast 
to  increase  to  60.1  million  by  1989,  which  is  64 
percent  higher  than  the  1977  total.  As  shown  in 
Figure  10,  this  translates  to  a 4 2 percent  average- 
annual  growth  rate,  down  sharply  from  historical 
values  (the  average  annual  increase  was  6 1 per- 
cent from  1973  through  1977).  Again  the  lower 
growth  prediction  is  due  to  anticipated  sharply 
higher  fuel  costs  for  general  aviation. 
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FIGURE  10.  GENERAL  AVIATION  FLEET  SIZE  AND  HOURS  FLOWN 
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FY77  STATUS 

Fleet:  +58%  Growth 

Hours;  +3.6%  Growth 

nv-m  FORECAST 

Average  Annual  Growth  Rate 
Fleet:  4.2% 

Hours:  4.2% 


Active  Pilots 

Status:  On  jariuarv  1 1977.  there  were  741  2~2 
artive  pilots,  up  from  the  725.059  reported  one  year 
earlier  Most  ot  this  increase  was  concentrated  in 
the  number  ol  student  pilots  (up  by  11.8231  The 
number  of  instrument-rated  pilots  totaled  211  164 
as  of  lanuary  1,  1977,  an  increase  of  7,410  over  the 
previous  year 

Forecast:  The  number  of  general  aviation  pilots 
is  expected  to  increase  to  906.800  by  1982  (22  per- 
cent) and  to  1,122,800  in  1989  (51  percent)  Isee 
Figure  11), 

Air  Carriers 

An  air  carrier  is  defined  by  the  FAA  as  any  oper- 
ator of  large  aircraft  that  transports  passengers  or 
cargo  for  hire.'  As  seen  in  Figure  12,  the  FAA  clas- 
sifies the  air  carrier  industry  into  eight  groupings. 
At  present,  there  are  79  carriers  operating  2,505  air* 
cralt  The  operations  at  FA A-towered  airport s and 
ARTCCs  by  these  79  carriers,  along  with  foreign  air 
carriers  serving  FAA-towered  airports,  are  the  ones 
included  in  these  forecasts. 

METHODOLOGY  AND  ASSUMPTIONS 

Passenger  Forecasting  Model 

Air  carrier  demand  forecasts  of  revenue  passenger 
miles  (RPMs)  and  enplanements  (ENPs)  are  gener- 
ated using  an  econometric  forecasting  model  de- 
rived from  historical  relationships  between  various 
measures  of  economic  activity  and  air  carrier  de- 
mand. The  economic  variables  used  in  this  model 
are  summarized  in  Figure  13.  For  a more  detailed 
discussion  of  this  model,  please  refer  to  Appendix 
B of  this  report 

Generally,  the  model  shows  that  demand  falls  as 
air  fares  increase,  and  that  demand  rises  with  in- 
come, population,  and  investment.  Of  course,  the 
forecasts  assume  that  historical  relationships  among 
these  variables  will  continue  into  the  future. 

Operations  Forecasting  Models 

Two  additional  models— a macro  and  a micro 
method  are  employed  to  forecast  the  level  of  air 
carrier  aircraft  activity  and  the  anticipated  work- 
load at  FAA  facilities  Forecasts  from  the  two 
methods  are  compared  and  adjusted  to  achieve 
consistency. 

THE  MACRO  MODEL  forecasts  towered  aircraft 
operations  for  the  total  air  carrier  industry.  Fore- 
casts of  passenger  traffic  and  the  industry's  operat- 
ing behavior  form  the  basis  for  this  model  The 
variables  used  and  associated  assumptions  are  as 
shown  in  Figure  14 


the  revenue  passenger  mile  forecast  is  generated 
from  (he  econometric  demand  forecasting  model 
Operating  c harac  teristics  forecasts  are  based  on 
lime  series  analysis,  with  adjustments  made  for 
c hanges  in  costs  and  fares  When  costs  increase 
taster  than  tares,  for  example  airline  profitability 
requires  an  increase  in  load-factor  Similarly, 
changes  in  aircraft  size  are  reflected  in  the  average 
seating  capacity. 

THE  MICRO  MODEL  utilizes  individual  forecasts 
lor  each  carrier  in  the  industry  as  its  basis.  This 
model  is  used  to  forecast  fleet  size,  hours  and  miles 
by  equipment  type  and,  in  conjunction  with  the 
Macro  Model,  to  forecast  operations.  The  driving 
variable  is  the  number  of  aircraft,  by  type,  each 
carrier  has  on  hand  and  on  order.  Estimates  for 
future  types  and  numbers  are  made  after  discus- 
sions with  many  air  carriers  and  with  all  major 
domestic  aircraft  manufacturers  Estimates  are  made 
as  to  the  number  of  additional  aircraft  orders,  be- 
yond those  announced  pubficly,  that  will  be  re- 
quired to  meet  anticipated  traffic  growth,  provide 
for  retirement  of  aircraft,  and  allow  each  individual 
airline  to  maintain  a competitive  position  with 
other  airlines  judgment,  based  on  discussions  with 
knowledgeable  people  within  the  industry,  is  used 
to  project  forecasts  beyond  the  years  for  which 
information  is  available.  Service  patterns  and  fre- 
quencies of  service  are  also  forecast  in  general 
terms  after  discussions  with  members  of  the  in- 
dustry The  micro  variables  used  and  associated 
assumptions  are  described  in  Figure  15. 

STATUS  AND  FORECAST 

Revenue  Passenger  Miles 

Status:  Revenue  passenger  miles  (RPMs)  in- 
creased 6.2  percent  during  FY  1977,  with  both 
domestic  and  international  travel  showing  substan- 
tial growth.  Domestic  RPMs  were  up  6.4  percent, 
while  international  revenue  passenger  miles  in- 
creased 5.1  percent,  when  compared  with  FY  1976. 

Forecast:  Total  RPMs  are  expected  to  increase 
more  rapidly  than  enplanements  (93  percent  growth 
by  1989  versus  80  percent),  reflecting  an  expected 
rise  in  average  passenger  trip  length.  Domestic 
RPMs  are  forecast  to  increase  from  151  3 billion 
in  FY  1977  to  289.1  billion  in  1989.  In  the  inter- 
national market,  RPMs  are  forecast  to  grow  to  70.2 
billion  in  FY  1989  from  35.1  billion  in  FY  1977  (see 
Figure  16). 
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FIGURE  11.  ACTIVE  PILOTS  BY  TYPE  OF  CERTIFICATE  (SELECTED  YEARS) 
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LEGEND:  TYPES  OF  PILOT  CERTIFICATE 
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COMMERCIAL  f]  I ]Ss 
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FIGURE  12.  AIR  CARRIER  GROUPS 


No.  of  Carriers 

Fleet  Size 

Trunk 

11 

1.736 

Local  Service 

18 

493 

All  Cargo 

3 

34 

Supplemental 

6 

73 

Helicopter 

1 

4 

Intra-State 

5 

48 

Contract 

20 

97 

Travel  Clubs 

15 

20 

Total 

79 

2,505 

FIGURE  13.  EXOGENOUS  VARIABLES  EMPLOYED  IN  THE  FAA  AIR  CARRIER 
ECONOMETRIC  FORECASTING  MODEL 


Economic  Variable 

• Personal  consumption  of  services. 

• Number  of  civilians  employed. 

• Gross  investment  by  the  air  transport  industry. 

• Deflator  for  personal  consumption  of  transportation. 

• Index  of  air  fares. 


Function 

• Represent  the  impact  of  income. 

• Reflect  the  impact  of  population  growth  on  demand 

• Act  as  surrogate  for  the  level  of  service  available. 

• Reflect  the  impact  of  price  competition  from  other 
modes. 

• Measure  the  cost  of  air  transportation. 


FIGURE  14.  VARIABLES  AND  ASSUMPTIONS  IN  THE  FAA  MACRO  AIR 
CARRIER  FORECASTING  MODEL 


Variable 


Assumptions 


• Revenue  passenger  miles 

• Average  passenger  load-factor. 

• Average  seating  capacity. 


• Average  stage-length. 


• Economic  assumptions  are  the  same  as  those  used  in  the  air 
carrier  demand  model. 

• Load-factor  will  increase  gradually  from  55  percent  to  about  58 
percent  by  the  early  1980s. 

• Average  seating  capacity  will  increase  by  about  4 seats  per  year 
as  air  carriers  attempt  to  reduce  the  cost  per  seat-mile  by 
purchasing  more  wide-body  aircraft  and  adding  seats  to  the 
existing  fleet. 

• Average  stage-length  will  increase  by  about  3 miles  per  year. 


FIGURE  15.  VARIABLES  AND  ASSUMPTIONS  EMPLOYED  IN  THE 
FAA  MICRO  AIR  CARRIER  FORECASTS 


Variable 

• Aire  aft  Type 
* Two-engine 


* Three-engine 


* Four-engine 
• Seating  Capacity 


• Passenger  Load  Factor 


Assumptions 

(Based  on  Discussions  with  Industry  Members) 

• Continued  introduction  of  DC-9  and  737  (both  new  and  purchased  from 
trunk  carriers)  into  local  service  carrier  fleets. 

• Replacement  of  remaining  turboprops  with  twin  engine  standard-body 
aircraft  in  late  1970s. 

• Introduction  of  a new  wide-body  aircraft  in  early  1980s 

• Continued  introduction  of  wide-body  aircraft  and  727-200. 

• Introduction  of  new  aircraft  in  early  1980s  with  seating  capacity  between 
727-200  and  wide-body  aircraft. 

• Appearance  of  stretch  versions  of  present  wide-body  aircraft  in  the 
mid-1980s 

• Continued  retirement  of  nonfan  and  older  fan-jet  aircraft. 

• Continued  introduction  of  present  wide-body  aircraft. 

• Continued  decrease  in  size  of  the  first  class  section  and  a concomitant 
increase  in  the  coach  section. 

• Completion  of  the  one-seat  increase  in  the  number  of  seats  abreast  in 
wide-body  jets  by  the  end  of  the  1970s 

• A gradual  increase  in  the  load-factor  from  the  present  55  percent  to  58 
percent  by  the  early  1980s  and  then  remaining  at  this  level  through  the 
forecast  period 


FIGURE  16.  AIR  CARRIER  PASSENGER  ENPLANEMENTS  AND  REVENUE 
PASSENGER  MILES  FISCAL  YEARS  1973-1989 
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Commuter  Air  Carriers 

METHODOLOGY  AND  ASSUMPTIONS 

Forecasts  of  commuter  airline  activity  are  sum- 
marized in  these  FAA  Aviation  Forecasts  for  the 
first  time  An  econometric  model  was  used  to 
generate  12-year  national  and  terminal  area  fore- 
casts for  commuter  passenger  enplanemerits,  oper- 
ations, and  fleet  composition  for  the  48  contiguous 
states  and  Puerto  Rico  In  addition,  those  points 
likely  to  become  candidates  for  commuter  service 
in  future  years  were  identified. 

Two  sets  of  national  forecasts  are  provided,  one 
for  all  points  receiving  commuter  service  in  1975 
and  one  for  new  points  having  potential  for  com- 
muter operations.  These  new  points  include  110 
currently  served  by  CAB  certificated  route  air  car- 
riers. but  averaging  less  than  40  enplanements  daily 
in  1976.  Of  these,  12  are  served  by  Air  Midwest 
and  Air  New  England  (newly  certificated  route  air 
carriers  who  are  likely  to  continue  service),  and  24 
are  currently  served  by  commuter  carriers.  There 
remain  74  points  that  have  potential  for  transfer  of 
service  to  commuters.  There  are  also  approximately 
50  communities  not  currently  served,  but  with  a 
population  base  and  degree  of  isolation  deemed 
sufficient  to  support  new  commuter  service. 

Enplanements  at  Puerto  Rico  are  presented  as  a 
separate  forecast  because  of  the  different  character- 
istics of  that  service.  A detailed  presentation  of 
commuter  air  carrier  forecasts  is  found  in  the  FAA 
publication  Forecast  of  Commuter  Airlines  Activity 
(August  1977). 

STATUS  AND  FORECAST 

Passenger  Enplanements 

Status:  Commuter  service  has  expanded  to  the 
point  where  it  is  now  available  at  789  airports. 
Passenger  enplanements  have  also  climbed  steadily, 
reaching  6.5  million  in  1977,  up  (10.1  percent  from 
1976). 

Forecast:  Commuter  enplanements  are  expected 
to  total  about  14.5  million  by  1989,  up  123  percent 
from  1977.  This  total  includes  12.2  million  enplane- 
ments from  existing  points  served  by  commuters, 
plus  an  additional  2.3  million  from  potential  future 
points  of  service.  Average  annual  growth  is  forecast 
to  be  7.5  percent  throughout  the  forecast  period. 
This  strong  growth  continues  recent  trends,  and  is 
a reflection  of  the  added  impetus  of  anticipated 
regulatory  change  that  would  enable  certificated  air 
carriers  to  abandon  unprofitable,  low-volume 
points  and  would  encourage,  and  at  some  points 
subsidize,  commuter  entry  (see  Figure  17). 


Revenue  Passenger  Miles 

Status:  Commuter  revenue  passenger  miles  rose 
10.2  percent  during  1977  to  an  estimated  698  8 mil- 
lion 

Forecast:  Commuters  are  expected  to  fly  a total 
of  1.9  billion  passenger  miles  in  1989  This  is  177 
percent  higher  than  the  estimated  1977  level  and 
represents  an  8 9 percent  average  annual  growth 
rate  (see  Figure  17). 

Aircraft  Operations 

Status:  There  were  an  estimated  2 5 million  com- 
muter aircraft  operations  during  1977,  up  8 7 per- 
cent from  1976.  These  figures  are  based  upon  an 
estimated  4 8 passenger  boarding  factor 

Forecast:  A total  of  4.9  million  operations  are 
expected  in  1989,  96  percent  higher  than  the  1977 
level  The  passenger  boarding  factor  for  current 
points  should  increase  to  6.0  (from  4.8  today)  by 
1989  and  to  4.3  for  transfers  and  new  points  (from 
3.7  currently) 

Air  Cargo 

METHODOLOGY  AND  ASSUMPTIONS 

Air  cargo  forecasts  are  made  using  econometric 
forecasting  techniques.  Forecasts  are  made  for 
freight,  express,  and  mail  Activity  is  assumed  to  be 
a function  of  the  general  economy  of  the  United 
States  and  its  world  trading  partners,  the  growth  in 
time-sensitive  cargo  shipments,  and  differences  in 
quality  and  prices  for  air  and  surface  transportation 
modes. 

The  relationship  between  these  quantifiable  vari- 
ables and  air  cargo  traffic  is  estimated  in  econ- 
ometric forecasting  models.  One  model  forecasts 
revenue  ton  miles  for  domestic  air  cargo,  while 
forecasts  of  revenue  ton  miles  for  imports  from  and 
exports  to  six  world  regions  are  accomplished  by  12 
other  models. 


FIGURE  17.  COMMUTER  CARRIER  PASSENGER  ENPLANEMENTS  AND 
REVENUE  PASSENGER  MILES.  FISCAL  YEARS  1973-1989 
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+10.2% 

+177% 

The  domestic  model  is  based  upon  historical 
CNC  data  as  reported  by  the  Department  of  Com- 
mon e.  and  upon  revenue  ton  miles  a.td  average 
revenue  yields  in  constant  dollars)  for  all  scheduled 
and  nonstheduled  domestic  air  cargo  services  as 
reported  by  the  CAB  This  time  period  encompasses 
substantial  variation  in  economic  activity,  tech- 
nological innovation,  and  an  increasing  awareness 
oi  the  benefits  of  air  service. 

The  international  models  are  based  on  a 10-year 
time  series  (1965-74)  of  U S imports  and  exports 

r by  air  as  reported  by  the  Department  of  Commerce, 

and  on  average  revenue  yields  (in  constant  dollars) 
tor  all  scheduled  and  nonscheduled  international 
air  cargo  services  of  U S.  flag  carriers.  Foreign  flag 
revenue  data  are  not  available,  and  it  is  assumed 
that  average  revenue  yields  would  be  equal  to  the 
yields  of  U S flag  carriers  The  national  GNP  is 
used  as  a variable  for  U S.  imports,  and  an  aggre- 
gate gross  product  (in  U S dollars)  is  used  for  each 
of  six  world  regions  for  exports. 

| The  air  cargo  econometric  model  is  founded  on 

the  premise  that  no  dramatic  technological  or 
sociopolitical  changes  will  occur  in  the  forecast 
lime  frame  The  models  also  assume  that  shippers 
and  receivers  choose  their  transport  mode  based 
upon  economic  s and  time  sensitivities,  and  that 
these  choices  will  remain  essentially  unchanged  in 
the*  luture 

STATUS  AND  FORECAST 

Fnplaned  Revenue  Tons 

Status:  Based  on  preliminary  data,  total  air  cargo 
enplaned  revenue  tons  increased  5.9  percent  to 
5.14  million  tons  in  FY  1977.  Domestic  enplaned 
tons  rose  5.2  percent,  while  international  enplaned 
tons  rose  B.4  percent 

Forecast:  Domestic  air  cargo  enplaned  tons  are 
expected  to  increase  73  percent  by  1989  at  an  an- 
nual growth  rate  of  4 7 percent.  International  en- 
planed tons  arc-  forecast  to  grow  even  more  rapidly 
at  a 8 I percent  annual  rate.  Total  enplaned  tons 
are  forecast  to  rise  93  percent  by  1989  (see  Figure 
18) 


Revenue  Ton  Miles 

Status:  Total  air  cargo  revenue  ton  miles  were  up 
10.3  percent  to  119  billion  in  1977.  Domestically, 
the  increase  was  6.3  percent,  and  internationally  the 
total  was  up  18  9 percent 

Forecast:  Domestic  air  cargo  revenue  Ion  miles 
are  expected  to  more  than  double  during  the  tore- 
cast  period,  rising  front  4 4 billion  in  1977  to  8.9 
billion  by  1989  Average-  annual  growth  will  be 
6.0  percent  freight  and  express  are  forecast  to  grow 
al  a 7 percent  annual  rate,  while  mail  will  grow 
2 5 percent  a year  International  air  cargo  revenue- 
tori  miles  will  increase-  more  than  160  percent  hy 
1989  at  an  average  yearly  growth  rate  ol  8 4 percent 
(sec-  I igure  18 

Military  Aviation 

METHODOLOGY  AND  ASSUMPTIONS 

All  military  avia'-on  activity  lore-casts  are  based 
upon  information  p ovided  by  the  Department  ol 
Defense  and  the  United  States  Coast  Guard  De- 
tailed military  planning  extends  through  1981  and 
remaining  year  ion-cast-  an-  protected  at  the  1981 
level  In  the  FAA  Military  operations  are  expected 
to  hold  ni-aily  constant  throughout  the  lore-east 
period  Basic  military  activity  elements  (aircraft  and 
living  hours  an  ti  .'-slated  into  expected  FAA  air 
trattu  workloads 

STATUS  AND  FORECAST 

Ac  live  Aire  rail 

Status:  I hi-  r-umhci  ol  active  military  aircraft  in 
the  continent.'  i ruled  Mates  lias  remained  at  ap- 
proximately 2 i (Km  over  the  past  5 years  In  1977, 
19,70(1  military  aircralt  were  distributed  as  follows 
9,254  |c-!s  I 192  turboprops  I 160  piston  aircraft 
and  7,694  helic  oplers 


Forecast:  Active  military  aircraft  ate  expected  to 
continue  to  remain  at  about  the  present  level  of 
20.000  tor  the  entire  forecast  period  During  this 
period  the  military'  proportion  of  the  total  national 
fleet  will  tall  to  f>  percent  from  the  current  10  per- 
cent Composition  of  the  military  fleet  will  show 
little-  change-  except  tor  a further  decline  in  piston 
engined  fixed  wing  aircraft  to  3.6  percent  of  the 
total  bv  1082 
Aircraft  Flying  Hours 

Status:  Aircratt  dying  hours  in  the  continental 
United  States  remained  relatively  stable  in  1977 
following  a sharp  10.9  percent  decline  in  1976. 

Forecast:  Total  flying  hours  of  military  aircraft 
are  expected  to  fluctuate  narrowly  between  5.6 
and  5 8 million  hours  through  1989,  remaining 
essentially  unchanged  from  the  5.8  million  hours 
flown  in  1977  Over  this  time  period,  the  military 
proportion  of  total  hours  flown  will  fall  to  9 percent 
from  the  current  level  of  12  percent. 

FAA  OPERATIONAL  SERVICES 
FORECASTS 

Methodology  and  Assumptions 

The  FAA  provides  the*  aviation  community  with 
three  distinct  operational  services  air  traffic  control 
at  sc-lc-c  tc-d  airports  IFK  enroute  traffic  control,  and 
(light  i rsicc-s  including  pilot  briefings,  flight  plan 
filings  and  aircraft  contacts  These  services  are 
provided  to  tour  major  categories  of  users  the  air 
■ arriers  the  air  taxis  general  aviation  and  the  mili- 
tary 8-  - aijsc  ot  the  different  relalionsh-ps  and 
g '-wlh  trends  among  the  four  users,  there  is  no 

. ,\.>rl  . ..ej  i.  ' asure  such  as  airport  operations) 
a.  atim  activity  --nc-s  such  as  air  carrier  reve- 
re.-' pa  i nger  mile  wl  -c  h typifies  past  trends  or 
tuturi  outlook  tor  all  f A A services  There  have  been, 
and  there  will  continue  to  he  different  socioeco- 
nomic and  political  forces  wh.ch  drive  the  growth 
trends  in  ear  h major  user  ca*.  gory 

forecasts  tor  the  FAA  opc  rational  services  have  as 
their  foundation  forecasts  tor  the  major  user  cate- 
gories 'air  carrier  air  taxi  general  aviation,  military 
aviation  first,  the  underlying  tailors  that  influence 
the  growth  jjatterns  of  each  major  user  are  deter- 
mined and  tore-cast  Based  on  these  trends  and  past 
relationships  and  through  the-  use  ol  econometric 
models,  separate-  demand  forecasts  tor  FAA  services 
are  derived  tor  each  user  category  forecasts  of  total 
IAA  operations  and  services  are  a summation  of 
the  individual  forecasts  lor  the  major  users 


Total  Aircraft  Operations 

Status:  Total  aircraft  operations  (takeoffs  and 
landings)  at  airports  with  FAA  air  traffic  control 
towers  rose  4.5  percent  to  66.5  million,  according 
to  preliminary  FY  1977  data.  This  increase  is  attrib- 
utable partly  to  a net  gain  in  FAA  towers  and  partly 
to  the  impact  of  the  general  economic  recovery. 

Forecast:  Total  aircraft  operations  at  towered  air- 
ports  are  forecast  to  climb  an  average  of  3.4  per- 
cent each  year,  or  by  a total  of  49  percent  by  1989 
Longer-term  tower  activity  forecasts  are  markedly 
lower  than  those  published  last  year,  due  primarily 
to  anticipated  lower  general  aviation  growlh  after 
1983.  The  forecasts  for  air  carriers  and  military  avi- 
ation are  essentially  the  same  as  last  year,  while-  the 
forecast  of  air  taxi  operations  is  higher  as  a result 
of  anticipated  regulatory  changes  which  will  en- 
courage the  use  ot  air  commuters  for  short-haul 
travel  (see  Figure  19). 

Instrument  Operations 

Status:  A 6.6  percent  increase  in  total  instrument 
operations  was  recorded  between  FY  1976  and 
1977.  This  growth  reflects  the  increased  use  of 
avionics  by  the  general  aviation  fleet,  as  well  as 
strong  growth  in  air  taxi  instrument  operations.  Air 
carrier  instrument  operations  increased  3.1  percent 
and  military  operations  declined  slightly  from  the 
1976  level 

Forecast:  Total  instrument  operations  at  FAA- 
towered  airports  are  forecast  to  rise  an  average  ol 
4 2 percent  per  year  or  a total  of  64  percent  by 
1989.  These  forecasts  are  slightly  lower  than  last 
year  Strong  growth  in  air  taxi  instrument  oper- 
ations  (164  percent  by  1989),  attributable  to  in- 
creased commuter  traffic  and  higher  utilization  of 
avionics  are  expected  to  he-  more  than  offset  hy 
the  lower  forecast  for  general  aviation  instrument 
operations.  The  lower  general  aviation  forecast  is 
due  to  an  assumed  reduction  in  itinerant  flying 
stemming  from  high  tuel  juices  (see  Figure  201 


FIGURE  19.  TOTAL  AIRCRAFT  OPERATIONS  AT  AIRPORTS  WITH  FAA 
TRAFFIC  CONTROL  SERVICE,  FISCAL  YEARS  1973-1989 


Aircraft  Operations  (millions) 


General  Aviation 
Itinerant 


General  Aviation 
Local 


Air  Taxi 
Air  Carrier 


v 


FY  1977  Status 

FY  1977-89  Forecast 

(Growth) 

(Total  Growth) 

Itinerant  operations 

+ 5.0% 

+51% 

Local  operations 

+4.7% 

+45% 

Total  Opera'ions 

+4.9% 

+49% 
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Air  Carrier 

+31% 
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Air  Taxi 
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FIGURE  21.  IFR  AIRCRAFT  HANDLED  BY  FAA  AIR  ROUTE  TRAFFIC 
CONTROL  CENTER,  FISCAL  YEARS  1973-1989 
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FIGURE  22.  TOTAL  FLIGHT  SERVICES  AT  FAA  FLIGHT  SERVICE  STATIONS 
AND  COMBINED  STATION/TOWERS,  FISCAL  YEARS  1973-1989 
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* Total  Flight  Services  is  a weighted  workload  measurement  derived  by  multiplying  pilot 
briefs  and  flight  plans  originated  by  two  and  adding  the  number  of  aircraft  contacted. 
This  figure  depicts  the  components  in  their  weighted  forr.;. 
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IIR  Aire  raft  Handled 

Status:  In  FY  1977,  il  is  estimated  that  FAA  Air 
Route  T rat  tit  Control  (enters  ARTCCs)  handled 
75  I million  II  K am  rail  a S O percent  Increase  over 
the  74  1 million  recorded  in  the  year  ending  Sep- 
tember 1976  Air  carrier  IFR  aircraft  handled  in- 
creased 17  percent  while  the  number  of  general 
aviation  IFR  aircraft  handled  rose  7.1  percent  over 
the  same  period  Air  carrier  traffic  accounts  for 
about  SI  percent  of  the  current  HR  volume,  fol- 
lowed by  general  aviation  (20  percent),  military 
(17  percent,,  and  air  taxis  (6  percent). 

Forecast:  The  forecast  tor  workloads  at  ARTCCs 
through  1989  is  higher  than  last  year,  primarily  be- 
cause the  number  of  HR-rated  general  aviation 
pilots  is  expected  to  increase  General  aviation  air- 
craft handled  under  HRs  are  expected  to  grow  at 
a 7 2 percent  annual  rate  from  1977  through  1989 
Complementing  this  will  be  an  expected  10  4 per- 
cent annual  growth  in  air  taxi  HR  aircraft  handled. 
Air  carrier  HR  operations  should  grow  at  a 2.3 
percent  annual  rate  Zero  growth  is  projected  for 
military  HR  activity  (see  Figure  21). 

Flighf  Services 

Status:  FAA  flight  services  include  pilot  briefings, 
the  filing  of  flight  plans,  and  the  contacting  of  air- 
craft Historically,  general  aviation  has  generated 
the  primary  demand  tor  flight  services,  and  this 
trend  is  expected  to  continue.  Between  1976  and 
1977,  total  flight  services  provided  by  flight  service 
stations  and  combined  station/towers  rose  by  2.8 
percent  from  58.2  million  to  59.8  million.  In  1977, 


pilot  briefs  rose  1.2  percent,  aircraft  contacted  10 
percent,  and  flight  plans  originated  3.7  percent 

Forecast:  By  FY  1980,  flight  services  are  forecast 
to  increase  31  percent,  reflecting  continuation  of 
the  general  economic  recovery  and  an  increase  in 
IFR  flying  by  general  aviation  A slower  growth  rate1 
in  overall  general  aviation  activity  after  FY  1983  will 
temper  this  growth  somewhat  Yet,  total  flight  serv- 
ices in  FY  1989  are  forecasted  to  be  more  than 
double  the  current  level.  Over  the’  forecast  period, 
pilot  briefs  are  expected  to  increase  139  percent 
and  flight  plans  originated  by  96  percent.  In  con- 
trast, the  number  of  aircraft  contacted  are  expected 
to  remain  relatively  unchanged  throughout  the 
forecast  period  (see  Figure  22). 

ALTERNATIVE  ECONOMIC 
SCENARIOS  FOR  1989 

long-term  plans  must  anticipate  changes  in 
activity  resulting  from  variations  in  economic  con- 
ditions. The  cumulative  impact  of  various  eco- 
nomic conditions  and  programs  can  have  a signif- 
icant effect  on  planning  in  the  long-term  To  give 
FAA  management  some  perspective  as  to  how  such 
programs  are  expected  to  impact  future  aviation 
activity,  two  scenarios  incorporating  economic:  and 
energy  programs  not  included  in  the  Baseline  See 
nario  are  presented 

• Energy  Scenario  When  the  forec  acts  were  de- 
veloped in  lune,  the  exact  nature  of  the  1977 
Energy  Program  was  uncertain.  Consequently, 
the  Baseline  Scenario  does  not  include  the 


I 


* 


legislation  proposed  by  the  Carter  Administra- 
tion To  facilitate  evaluation  of  TAA  plans 
given  such  a program,  the  Energv  Scenario 
summarized  in  Table  5 provides  long-term 
forecasts  based  on  the  initiation  of  the  Carter 
proposals  The  main  elements  which  impact  on 
aviation  are  the  well-head  equalization  tax  and 
a 5 cent  increase  in  the  automobile  gasoline 
tax.  For  the  purpose  of  this  analysis,  these  pro- 
grams are  not  expected  to  impact  aviation 
activity  until  FY  1978. 

The  economic  assumptions  consistent  with 
the  energy  package  imply  lower  real  growth 
when  compared  to  the  Baseline  Scenario.  For 
example,  real  CNR  for  the  Energy  Scenario 
would  be  expected  to  increase  at  an  average 
annual  rate  of  3.1  percent  from  FY  1977  to 
FY  1989,  while  the  number  of  civilians  em- 
ployed would  increase  at  a 1,6  percent  rate 
By  FY  1989,  these  growth  rates  would  repre- 
sent a 3 8 percent  decrease  in  GNP  and  a 1.6 
percent  decrease  in  employment  when  com- 
pared to  the  baseline.  Moreover,  the  air  fare 
would  be  expected  to  be  7.1  percent  higher, 
while  the  variable  cost  of  general  aviation 
activity  would  be  5.6  percent  higher  than  the 
baseline  price  levels, 

• Stimulation  Scenario  -This  scenario  is  based  on 
the  assumption  that  the  Federal  budget  and 
monetary  policy  are  more  expansionary  than 
those  recommended  by  the  Administration 
economists  When  compared  to  the  baseline, 
the  Stimulation  Scenario  assumes  an  additional 
2.5  billion  dollars  in  Federal  expenditures  each 
year  from  1980  through  1989.  In  addition,  the 
money  supply  is  assumed  to  increase  one-half 
a percent  faster  per  year  in  this  scenario 

As  a result  of  these  more  stimulatory  fiscal 
and  monetary  policies,  by  1989  the  forecast 
of  real  GNP  is  expected  to  be  0.8  percent 
higher  than  that  of  the  Baseline  Scenario. 
Similarly,  the  number  of  civilians  employed 
would  be  about  1 percent  higher.  On  the  other 
hand,  the  increase  in  demand  generated  by 
higher  income  levels  is  expected  to  push  the 
price  of  fuel  up  aF>out  7 percent  by  1989  vis-a- 
vis  the  baseline  The  impact  of  such  an  increase 
would  likely  be  to  increase  both  the  air  fare 
and  the  variable  cost  of  general  aviation  about 
1 percent  The  1989  forecasts  of  aviation  activ- 
ity and  FAA  workloads  based  on  the  Stimula- 
tion Scenario  are  also  shown  in  Table  5 


i 


Comparing  the  forecasts  derived  from  these  two  41 

alternative  scenarios  to  the  Baseline  Scenario  shows 
that  by  1989  FAA  workload  could  be  expected  to 
be  about  5 percent  greater  under  the  Stimulation 
Scenario  and  about  5 percent  lower  with  institution 
of  the  energy  program. 


TABLE  5.  ALTERNATIVE  FORECASTS  FOR 
FY  1989 


STIMULA- 


ENERGY 

TION 

SCENARIO 

SCENARIO 

Scheduled  Domestic 

Passenger  Traffic 

Revenue  Passenger  Miles 

(Billions) 

270.0 

2926 

Revenue  Passenger 

Enplaneme.,.s  (Millions) 

357.1 

385.9 

Fleet  Size 

Air  Carrier 

2,950 

3,225 

General  Aviation  (Thousands) 

287.2 

309.1 

Hours  Flown  (Millions) 

Air  Carrier 

7.5 

8.1 

General  Aviation 

57  4 

63.2 

Tower  Operations  (Millions) 

Total 

93.1 

103.6 

Itinerant 

61.0 

679 

Air  Carrier 

11.8 

12.8 

Air  Taxi 

7.9 

8.9 

General  Aviation 

40.1 

45.0 

Military 

1 2 

1.2 

Local 

32.1 

35.7 

General  Aviation 

30.6 

34.2 

Military 

1.5 

1.5 

Instrument  Operations  (Millions) 

Total 

486 

52.7 

Air  Carrier 

11.9 

129 

Air  Taxi 

6.3 

7.1 

General  Aviation 

26.9 

29.2 

Military 

3.5 

3.5 

IFR  Aircraft  Handled  (Millions) 

Total  Handled 

39.5 

43.6 

Total  Departures 

16.3 

17.9 

Total  Overs 

6.9 

7.8 

Air  Carrier  Handled 

15.7 

17.2 

Air  Taxi  Handled 

4.7 

5.4 

General  Aviation  Handled 

149 

16.9 

Military  Handled 

4.2 

4.2 

Flight  Services  (Millions) 

Total 

116.5 

128.5 

Pilot  Briefs 

37.1 

41.0 

Flight  Plans  Originated 

16.2 

17.8 

Aircraft  Contacted 

9.9 

10.9 

CHAPTER  4 


YEAR-BY-YEAR  DATA  FOR  FAA  FISCAL 
YEARS  1978-1989  AVIATION  FORECASTS 
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Chapter  4 provides  summary  data  for  the  FAA 
FY  1977  89  Aviation  Forecasts  on  a year-by-year 
basis. 

• Tables  6 through  10  present  forecasts  of  air  car- 
rier passenger  and  cargo  traffic,  fleet  size,  and 
hours  and  miles  flown 

• Tables  11  through  13  are  forecasts  of  general  avi- 
ation fleet  size  and  its  use 

• Tables  14  and  15  provide  the  commuter  air  car- 
rier forecasts  for  operations,  enplanements,  and 
passenger  miles. 


• Table  1f>  is  a forecast  of  fuel  consumption  for  the 
United  States  civil  aviation  fleet 

• Tables  17  and  18  show  forecasts  of  the  military 
fleet  size  and  flying  hours 

• Tables  19  through  27  display  forecasts  of  the 
different  measures  of  air  traffic  activity  and  work- 
load at  FAA  tower,  enroute,  and  flight  service 
station  facilities. 

• Table  28  is  a forecast  of  the  number  of  active 
pilots  by  type  of  certificate 


TABLE  6.  UNITED  STATES  CERTIFICATED  ROUTE  AIR  CARRIER  SCHEDULED 
PASSENGER  TRAFFIC 


Fiscal 

Revenue  Passenger  Enplanements  (millions) 

Revenue  Passenger-Miles  (billions) 

Year 

Total 

Domestic 

International 

Total 

Oomestic 

International 

1973 

197.3 

178  4 

190 

157  9 

122.6 

35.4 

1974 

208.1 

1895 

18.6 

165.0 

130.0 

35.0 

1975 

2019 

184.9 

17.0 

159.0 

127.7 

31.3 

1976 

211  8 

195.1 

16.7 

169.5 

137.3 

32.2 

1977T 

584 

53.8 

4.6 

46.2 

37.7 

8.5 

1977E 

232.1 

2144 

17.7 

186.4 

151.3 

35.1 

1978* 

248  1 

229.1 

19.0 

200.1 

162.2 

37.9 

1979* 

263.2 

2429 

20.3 

213.3 

172.7 

40.6 

I960* 

274.2 

253.0 

21.2 

223.3 

180.9 

42.4 

1981* 

286.3 

264  1 

22.2 

234.5 

189.9 

44.6 

1982* 

303.4 

279.7 

23.7 

250.1 

202.2 

47.9 

1983* 

320.2 

294  9 

25.3 

265.6 

214.4 

51.2 

1984* 

336.3 

309.7 

26.6 

280  5 

226.4 

54.1 

1985* 

351.7 

323.7 

28.0 

294  9 

237.9 

57.0 

1986* 

367.0 

337.6 

294 

309.9 

249.8 

60.1 

1987* 

383.4 

352.6 

308 

325.6 

262.3 

63.3 

1988* 

400.6 

368.2 

324 

342.2 

275.4 

66.8 

1989* 

418.4 

384.4 

34.0 

359.3 

289.1 

70.2 

• Forecast 
1977T— This 

E Estimate, 
represents  activity 

during  the  transition  quarter.  July  1. 

1976,  to  September 

30.  1976 

Note — Oetail  may  not  add  to  total  due  to  independent  rounding 


I 


TABLE  7.  UNITED  STATES  AIR  CARGO  TRAFFIC  ' ALL  SERVICE  AT  UNITED  STATES  « 

AIRPORTS 


Fiscal 

Revenue  Cargo  Enplaned  Tons  : 
(thousands) 

Revenue  Cargo  Ton-Miles  ‘ 

(millions) 

Year 

Total 

Domestic 

International 

Total 

Domestic 

International 

1973 



3,623 





3,662 



1974 

4,356 

3,427 

929 

9,479 

3,632 

5,847 

1975 

4,311 

3,369 

942 

9,322 

3,664 

5,658 

1976 

4,782 

3,752 

1,030 

10,511 

4,111 

6,400 

1977E 

5,136 

3.9% 

1,140 

11,889 

4,438 

7,451 

1978 

5,549 

4,308 

1,241 

13,1% 

4,859 

8,337 

1979 

5.867 

4,518 

1,349 

14,2% 

5,157 

9,139 

1980 

6,115 

4,650 

1,465 

15,219 

5,369 

9,850 

1981 

6,412 

4,826 

1.586 

16,283 

5,639 

10,644 

1982 

6,762 

5,046 

1,716 

17,556 

5,980 

11,576 

1983 

7,127 

5,268 

1,859 

18,863 

6,324 

12,539 

1984 

7.524 

5,513 

2,011 

20,257 

6,700 

13,557 

1985 

7,940 

5,766 

2,174 

21,684 

7,079 

14,605 

1986 

8,384 

6,034 

2,350 

23,238 

7,504 

15,734 

1967 

8,856 

6,317 

2,539 

24,879 

7,945 

16,934 

1988 

9,357 

6,615 

2,742 

26,626 

8,414 

18,212 

1989 

9,887 

6,926 

2,961 

28,484 

8,908 

19,576 

E Estimated 

1 Includes  Freight.  Express,  and  Mail. 

1 Includes  scheduled  and  nonscheduted  service  of  all  U S and  Foreign  Flag  Carriers. 

• Exports  only 

* Includes  Imports  plus  Exports 


TABLE  8.  TOTAL  AIRCRAFT  IN  THE  SERVICE  OF  UNITED  STATES  AIR  CARRIERS 
(As  of  January  1) 


Aircraft  Type 

Reported 

Forecast 

1S77 

1971 

1979 

1990 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

Total  Aircraft 

2505 

2555 

2613 

2672 

2733 

2791 

2846 

2913 

2975 

3029 

3079 

3130 

3183 

Fixed-wing  Aircraft 

2501 

2551 

2608 

2667 

2728 

2786 

2840 

2907 

2%9 

3022 

3072 

3123 

3175 

Jet 

2154 

2229 

2310 

2393 

2473 

2550 

2623 

2703 

2779 

2845 

2910 

2982 

3054 

2-engine 

536 

560 

603 

663 

723 

779 

846 

906 

960 

980 

1005 

1042 

1079 

3-engine 

1025 

1080 

1129 

1155 

1185 

1213 

1239 

1308 

1376 

1416 

1449 

1475 

1501 

4-engine 

593 

589 

578 

575 

565 

558 

538 

489 

443 

449 

456 

465 

474 

Turboprop 

247 

235 

223 

211 

201 

191 

181 

171 

161 

151 

138 

119 

101 

2-engine 

178 

172 

166 

160 

154 

148 

142 

136 

130 

123 

113 

97 

81 

4-engine 

69 

63 

57 

51 

47 

43 

39 

35 

31 

28 

25 

22 

20 

Piston 

100 

87 

75 

63 

54 

45 

36 

33 

29 

26 

24 

22 

20 

1-  and  2-engine 

63 

57 

51 

45 

42 

39 

36 

33 

29 

26 

24 

22 

20 

4-engine 

37 

30 

24 

18 

12 

6 

— 

— 

— 

— 

— 

— 

— 

Helicopter 

4 

4 

5 

5 

5 

5 

6 

6 

6 

7 

7 

7 

8 

Note — Included  here  are  all  passenger  and  cargo  aircraft  owned  or  leased  by.  and  In  the  domestic  or  International  service  of 
the  United  States  certificated  route,  supplemental.  Intrastate,  and  commercial  air  carriers  Aircraft  used  for  training  and  aircraft 
that  have  been  withdrawn  from  service  and  are  awaiting  disposal  are  not  included  here.  Aircraft  in  the  service  of  air  taxi  opera- 
tors are  shown  in  the  general  aviation  aircraft  fleet  on  another  page  of  this  report. 


TABLE  9.  TOTAL  AIRBORNE  HOURS  UNITED  STATES  AIR  CARRIERS 
By  Fiscal  Year  (Millions) 

..  _ Estimated  Forecast 


AircraTi  type 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

Total  Aircraft 

6.23 

6.36 

6.50 

6.67 

6.77 

693 

7.12 

7.26 

7 38 

7.51 

766 

7.81 

7 99 

Fixed-wing  Aircraft 

6.22 

6.35 

6.49 

666 

6.76 

692 

7.11 

725 

7.37 

7.50 

7.65 

7 80 

798 

Jet 

5.73 

5.90 

6.09 

6.29 

6.41 

659 

681 

6.97 

7 10 

7.27 

7 44 

762 

784 

2-engine 

1.21 

1.26 

1.35 

1.49 

1.63 

1.75 

190 

2.04 

2.15 

220 

2.26 

234 

245 

3-engine 

2.73 

287 

3.00 

3.07 

3.07 

314 

3.25 

340 

3.55 

3.65 

3.74 

381 

3 88 

4-engine 

1.79 

1.77 

1.74 

1.73 

1.71 

1.70 

166 

1.53 

1 40 

142 

1 44 

147 

1.51 

Turboprop 

.42 

.38 

.35 

.32 

.30 

.29 

.27 

.25 

24 

.21 

19 

16 

.12 

2-er.gine 

30 

.28 

.26 

.24 

.23 

.22 

.21 

20 

19 

.17 

15 

.13 

.10 

4-engine 

.12 

.10 

.09 

.08 

.07 

.07 

.06 

.05 

.05 

.04 

04 

03 

.02 

Piston 

.07 

.07 

.05 

.05 

.05 

.04 

.03 

.03 

.03 

.02 

.02 

.02 

.02 

1 and  2 engine 

.05 

.05 

.04 

.04 

.04 

.03 

.03 

.03 

.03 

.02 

.02 

02 

.02 

4 engine 

.02 

.02 

.01 

.01 

.01 

.01 

— 

— 

— 

— 

— 

— 

- 

Helicopter 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

Note — Included  here  are  hours  flown  by  all  passenger  and  cargo  aircraft  that  are  owned  or  leased  by  and  are  in  the  domestic 
or  international  cervice  of  the  United  States  certificated  route,  supplemental,  intrastate,  and  contract  air  carriers 


TABLE  10.  TOTAL  STATUTE  MILES  UNITED  STATES  AIR  CARRIERS 
By  Fiscal  Year  (Millions) 


Aircraft  Type 

Estimate 

Forecast 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

Total  Aircraft 

2547 

2608 

2664 

2742 

2794 

2855 

2914 

2945 

29% 

3071 

3134 

3199 

3273 

Fixed-wing  Aircraft 

2546 

2607 

2663 

2741 

2793 

2854 

2913 

2944 

2995 

3070 

3133 

3198 

3272 

Jet 

2436 

2507 

2572 

2659 

2716 

2783 

2847 

2882 

2938 

3020 

3089 

3161 

3242 

2-engme 

425 

446 

470 

530 

569 

613 

666 

698 

747 

762 

782 

811 

838 

3-engme 

1176 

1231 

1287 

1322 

1351 

1383 

1412 

1465 

1524 

1585 

1623 

1652 

1685 

4-engine 

835 

830 

815 

807 

7% 

787 

769 

719 

667 

673 

684 

698 

719 

Turboprop 

96 

88 

80 

73 

69 

65 

61 

58 

54 

47 

41 

35 

28 

2-engine 

68 

63 

58 

54 

52 

50 

48 

46 

43 

38 

33 

28 

22 

4-engme 

28 

25 

22 

19 

17 

15 

13 

12 

11 

9 

8 

7 

6 

Piston 

14 

12 

11 

9 

8 

6 

5 

4 

3 

3 

3 

2 

2 

1-  and  2-engine 

8 

7 

7 

6 

6 

5 

5 

4 

3 

3 

3 

2 

2 

4-engine 

6 

5 

4 

3 

2 

1 

— 

— 

— 

— 

— 

— 

— 

Helicopter 

1 

1 

1 

1 

1 

1 

I 

1 

1 

1 

1 

1 

1 

Note — Included  here  are  miles  flown  by  all  passenger  and  cargo  aircraft  owned  or  leased  by,  and  in  the  domestic  or  inter- 
national service  of  the  United  States  certificated  route,  supplemental,  intrastate,  and  contract  air  carriers  Miles  for  fiscal  year 
1977  are  partially  estimated. 


TABLE  11.  ESTIMATED  ACTIVE  GENERAL  AVIATION  AIRCRAFT  BY  TYPE  OF  AIRCRAFT  45 

(In  thousands) 


1 


As  of 
January  1 

Total 

Fixed  Wing 

Piston 

Single-  Multi- 

engine  engine  Turboprop 

Turbojet 

Rotorcraft 

Balloons 

Dirigibles 

Gliders 

1973 

145.0 

120.4 

17.3 

1.5 

1.1 

28 

1.9 

1974 

1535 

126.2 

18.7 

1.9 

1.4 

3.1 

2.3 

1975 

161.5 

131.9 

19.8 

2.1 

1.6 

3.6 

2.5 

1976 

168  5 

136  9 

20.3 

2.5 

1.8 

4.1 

2.8 

1977 

178  3 

144.9 

21.3 

2.5 

1.9 

4.5 

3 2 

1978- 

1866 

151.2 

2?  4 

2.8 

2.1 

4.8 

3.3 

1979* 

1986 

160.4 

24.3 

3.3 

2.3 

4.9 

3.4 

1980- 

212.0 

170.4 

26.8 

3.7 

2.6 

5.0 

3.5 

1981* 

223.6 

179.2 

28.6 

4.1 

2.9 

5.2 

3.6 

1982* 

234  4 

186.8 

30.7 

4.5 

3.3 

5.4 

3.7 

1983' 

244  8 

1946 

32.1 

4.9 

3.7 

5.6 

3.9 

1984* 

254  6 

201.1 

34.1 

5.6 

3.8 

5.9 

4.1 

1985* 

2635 

207.4 

.358 

5.8 

4.2 

6.1 

4.2 

1986* 

271.6 

2127 

37.2 

6.8 

4.3 

6.3 

4.3 

1987* 

2787 

217.1 

387 

7.2 

4.7 

6.5 

4.5 

1988* 

285  1 

221  1 

39.9 

7.7 

5.1 

6.7 

46 

1989' 

291.3 

2258 

408 

7.9 

5.2 

6.9 

4.7 

■ Forecast 

Note — An  active  aircraft  must  have  a .urrent  registration  and  have  been  flown  during  the  previous  calendar  year.  It  should  be 
noted  that  historical  data  are  estimates  Detail  may  not  add  to  total  due  to  independent  rounding. 

TABLE  12.  ESTIMATED 
(In  thousands) 

ACTIVE 

GENERAL  AVIATION 

AIRCRAFT  BY 

FAA 

REGION 

As  of 
January  1 

Total 

FAA  Region 

ANE 

AEA 

ASO 

AGL 

ACE 

ASW 

ARM 

AWE 

ANW 

AAL 

APC 

1973 

1450 

5.3 

186 

21  1 

28.1 

10.6 

19.5 

7.6 

22.8 

7.9 

3.0 

.3 

1974 

153.5 

5.5 

198 

23.2 

29.1 

11.1 

20.7 

7.9 

24.0 

8.3 

3.3 

.3 

1975 

161  5 

6.2 

21.2 

24.4 

30.7 

11.6 

21.7 

8.3 

25.1 

8.6 

3.4 

.3 

1976 

1685 

6.4 

21.2 

24.9 

31.0 

12.3 

23.1 

9.3 

25.9 

9.8 

4.2 

.4 

1977 

178  3 

64 

21  7 

26.2 

32.6 

13.3 

24.2 

10.0 

27.5 

11.0 

4.7 

.4 

1978' 

1866 

68 

22.6 

280 

33.5 

13.6 

26.4 

10.3 

28.6 

11.5 

4.9 

.4 

1979* 

198.6 

7.5 

24  3 

300 

35.8 

14.1 

28.2 

10.7 

30.3 

12.0 

5.3 

.4 

1980* 

212.0 

8.1 

26.3 

32.0 

38.0 

14.6 

31.2 

11.2 

32.2 

12.3 

5.7 

.4 

1981* 

223.6 

85 

27.7 

340 

40.1 

15.3 

33.1 

11.6 

34.2 

12.7 

6.0 

.4 

1982* 

234.4 

8.9 

29.1 

35.6 

41.9 

16.2 

347 

12.2 

35.9 

13.1 

6.3 

.5 

1983* 

2448 

9.5 

30.1 

37.5 

43.3 

16.6 

37.0 

12.5 

37.7 

13.5 

6.6 

.5 

1984* 

254  6 

9.7 

31.3 

39.0 

44.8 

17.0 

38.7 

13.0 

39.5 

14.0 

7.1 

.5 

1985* 

263.5 

10.0 

32  1 

40.6 

46.5 

17.7 

40.0 

13.4 

41.1 

14.2 

7.4 

.5 

1986* 

271.6 

10.3 

33.1 

418 

47.9 

17.9 

41.8 

13.6 

42.4 

14.7 

7.6 

.5 

1987* 

278  7 

10.6 

33.7 

432 

48  9 

18.4 

42.6 

13.9 

437 

15.0 

8.1 

.6 

1988* 

285  1 

108 

345 

44.2 

499 

18.8 

43.9 

14.2 

44.8 

15.1 

8.3 

.6 

1989* 

291  3 

111 

34.9 

45.1 

51  1 

18.9 

449 

14.6 

46.0 

15.4 

8.7 

.6 

• Forecast 

Note — Total*  include  a small  number  of  surra  ft  located  In  foreign  countries  Also  see  Table  11  footnotes.  Detail  may  not  add 
to  total  due  to  independent  rounding 


* r 


46  TABLE  13.  ESTIMATED  HOURS  FLOWN  IN  GENERAL  AVIATION  BY  TYPE  OF  AIRCRAFT 

(In  millions) 


i 


Fixed  Wing 


Pist0n Balloons 


Fiscal 

Year 

Total 

Single- 

engine 

Multi- 

engine 

Turboprop 

Turbojet 

Rotorcraft 

Dirigibles 

Gliders 

1973 

28.5- 

20.8 

4.7 

1.1 

0.6 

1.1 

0.2 

1974 

31.3 

22.5 

52 

1.2 

0.8 

1.3 

0.4 

1975 

33.3 

23.9 

5.4 

1.3 

0.8 

1.5 

0.4 

1976 

35.1 

25.4 

5.5 

1.3 

0.9 

1.7 

0.3 

1977T 

9.5 

6.7 

1.5 

0.4 

0.3 

0.4 

0.2 

1977E 

36.7 

26.1 

6.0 

1.4 

1.0 

1.8 

0.4 

1978* 

39  3 

27.8 

6.4 

1.5 

1.2 

1.9 

0.5 

1979* 

42.2 

29.8 

6.9 

1.7 

1.3 

2.0 

0.5 

1980* 

44.7 

31.1 

7.5 

1.9 

1.5 

2.1 

0.6 

1981* 

47.0 

32.5 

8.1 

2.1 

1.6 

2.1 

0.6 

1982* 

49.2 

33.7 

8.6 

2.3 

1.8 

2.2 

0.6 

1983* 

51.5 

35.1 

9.0 

2.5 

2.0 

2.3 

0.6 

1984* 

532 

35.7 

9.5 

2.8 

2.2 

2.4 

0.6 

1985* 

54.9 

36.4 

10.0 

3.0 

2.4 

2.4 

0.7 

1986* 

56.3 

36.9 

10.4 

3.3 

2.5 

2.5 

0.7 

1987* 

57.7 

37.4 

10.8 

3.5 

2.7 

2.6 

0.7 

1988* 

58.9 

37.7 

11.2 

3.8 

2.9 

2.6 

0.7 

1989* 

60.1 

38.4 

11.4 

3.9 

3.0 

2.7 

0.7 

• Forecast 

E Estimate 

Note — Detail  may  not  add  to  total  due  to  independent  rounding  It  should  be  noted  that  historical  data  are  estimates 
1977T — This  represents  the  transition  quarter.  July  1,  1976,  through  September  30.  1976. 


TABLE  14.  COMMUTER  AIRLINES  AIRCRAFT  OPERATIONS 


Aircraft  Operations  (Millions) 

Calendar  Current 


Year 

Points ' 

Puerto  Rico 

Transfers  * 

New  Points  * 

Total 

1973 

1.5 

.3 



1.8 

1974 

1.7 

.3 





2.0 

1975 

1.9 

.3 

— 

— 

2.2 

1976E 

2.0 

.3 

— 

— 

2.3 

1977E 

2.2 

.3 



— 

2.5 

1978* 

22 

.3 

— 

— 

2.5 

1979* 

2.3 

.3 

.1 

.1 

2.8 

1980* 

2.5 

.3 

.1 

.1 

3.0 

1981* 

2.6 

.4 

.2 

2 

3.3 

1982* 

2.7 

.4 

2 

.3 

3.6 

1983* 

2.8 

.4 

.3 

.4 

3.8 

1984* 

2.9 

.4 

.3 

4 

4.0 

1985* 

3.0 

.4 

.4 

.4 

4.2 

1986* 

3.1 

.5 

.5 

.4 

4.4 

1987* 

3.2 

.5 

.5 

.4 

4.6 

1988* 

3.2 

.5 

.6 

.4 

4.8 

1989* 

3.3 

.5 

.6 

.4 

4.9 

• Forecast. 

E Estimate 

1 Based  on  a 

passenger  boarding  factor 

of  4 8 in  1975 

increasing  to  6.0  in  1989 

* Based  on  a 

passenger  boarding  factor 

of  3 7 in  1975 

increasing  to  4.3  in  1989 

Note — Detail 

may  not  add  to  total  due  to  independent  rcundtng. 
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TABLE  15.  COMMUTER  AIRLINES  PASSENGER  TRAFFIC 


Calendar 

Year 

Re\ 

Current 
Points  J 

renue  Passenger  Enplanements 
(Millions) 

Revenue  Passenger  Miles 
(Millions) 

Puerto 

Rico 

Transfers 

New 
Points  ' 

Total 

Current 

Points 

Puerto 

Rico 

Transfers 

New 

Points’’ 

Total 

1973 

3.7 

.9 





4.6 

407.8 

56.8 

__ 



464.6 

1974 

4.5 

.9 

— 

— 

5.4 

517.1 

58.4 

— 

— 

575.5 

1975 

4.7 

.9 

— 

— 

5.6 

542.9 

55.6 

— 

— 

598.5 

1976E 

5.0 

.9 

— 

— 

5.9 

575.1 

58.7 

— 

— 

633.8 

1977E 

5.5 

1.0 

— 

— 

6.5 

636.9 

61.9 

— 

— 

698.8 

1978" 

5.7 

1.0 

— 

— 

6.7 

670.6 

65.3 

— 

— 

735.9 

1979* 

6.1 

1.1 

.1 

.1 

7.4 

717.4 

69.0 

11.3 

14.7 

8124 

1980" 

6.5 

1.1 

.2 

.3 

8.1 

776.0 

72.8 

23.5 

30.8 

903.1 

1981* 

7.0 

1.2 

.3 

.4 

8.9 

837.3 

76.8 

36.6 

48.3 

999.0 

1982* 

7.3 

1.3 

.4 

.6 

9.6 

886.2 

81.0 

50.9 

74.4 

1,092.5 

1983* 

7.7 

1.3 

.5 

.7 

10.3 

941.9 

85.4 

66.2 

88.2 

1,181.7 

1984* 

8.2 

1.4 

.7 

.8 

11.0 

1,007.7 

90.1 

82.7 

92.3 

1,272.8 

1985* 

8.7 

1.5 

.8 

.8 

11.7 

1,069.6 

95.0 

100.5 

96.7 

1,361.8 

1986* 

9.1 

1.6 

1.0 

.8 

12.4 

1,130.8 

100.2 

119.5 

101.2 

1,451.7 

1987* 

9.5 

1.6 

1.1 

.8 

13.1 

1,267.4 

105.7 

140.0 

105.8 

1,618.9 

1988* 

10.0 

1.7 

1.3 

.9 

13.9 

1,393.6 

111.5 

161.9 

110.8 

1,777  9 

1989* 

10.5 

1.7 

1.4 

.9 

14.5 

1,519.8 

117.7 

183.8 

116.0 

1,937.3 

E Estimates  • Forecast. 

1 48  contiguous  states  plus  Puerto  Rico. 

* Enplanements  at  current  points,  exclusive  of  Puerto  Rico 

1 Based  on  74  mainland  certificated  cities  enplaning  less  than  40  passengers  daily.  These  cities  were  grouped  in  the  same 
c igones  used  for  existing  exclusive  commuter  points  and  the  corresponding  models  used  to  derive  estimates  of  same  categories 
i 1 for  existing  exclusive  commuter  points  and  the  corresponding  models  used  to  derive  estimates  of  enplanements  at  these  new 
f its  The  estimates  were  then  doubled  to  represent  enplanements  at  the  corresponding  hubs,  and  phased  in  over  5 years  ba- 
ling in  1979. 

4 Based  on  50  potential  new  mainland  service  points  The  forecast  methodolgy  is  similar  to  that  used  for  the  transfer  points, 
the  phase-in  period  is  10  years. 

Based  on  same  average  trip  lengths  as  for  current  points. 

Note— Detail  may  not  add  to  total  due  to  independent  rounding. 
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48  TABLE  16.  ESTIMATED  FUEL  CONSUMED  BY  UNITED  STATES  DOMESTIC  CIVIL 

AVIATION 

(In  millions  of  gallons) 


Total  Jet  Fuel 

Jet  Fuel 

Aviation  Gasoline 

Fiscal 

Year 

and  Aviation 
Gasoline 

Total 

Air 

Carrier 

General 

Aviation 

Total 

Air 

Carrier 

General 

Aviation 

1973r 

9,135 

8,703 

8,399 

304 

432 

21 

411 

1974r 

8,783 

8,320 

7.963 

357 

463 

20 

443 

1975r 

8,745 

8,313 

7,860 

453 

432 

20 

412 

1976r 

8,769 

8,317 

7,822 

495 

452 

20 

432 

1977** 

9,225 

8,750 

8,214 

536 

475 

19 

456 

1978* 

9.606 

9,103 

8,493 

610 

503 

17 

486 

1979* 

9.980 

9,436 

8.782 

654 

544 

15 

529 

1980* 

10,410 

9,837 

9.0% 

741 

573 

13 

560 

1981* 

10,802 

10.19Q 

9,405 

794 

603 

11 

592 

1982* 

11,232 

10,603 

9,725 

878 

629 

9 

620 

1983* 

11,676 

11,022 

10,056 

%6 

654 

7 

647 

1984* 

12,136 

11,450 

10,400 

1,050 

686 

7 

679 

1985* 

12,605 

11,897 

10,764 

1,133 

708 

6 

702 

1986* 

13,068 

12,343 

11,146 

1,197 

725 

5 

720 

1987* 

13,569 

12,818 

11,537 

1,281 

751 

5 

746 

1988* 

14,077 

13,309 

11,940 

1,369 

768 

4 

764 

1989* 

14.550 

13,768 

12,358 

1,410 

782 

4 

778 

• Forecast. 

••  Estimate  New  Fiscal  Year 
Note — Domestic  civil  aviation 

beginning  in  October, 
is  defined  for  puiposes  of  the  table 

to  include  all 

civil  aircraft  flight  which  originate 

and  termi 

nate  within  the 

50  states  Estimates  of  fuel  consumed  by  airframe  and 

aircraft  engine  manufacturers,  whether  for  flight 

testing  or 

ground  testing, 

are  not  shown  here  because  they  are  not 

available  for  the  domestic 

industry  as  a 

whole  and  estimates 

cannot  be 

developed  with  any  assurance  of  accuracy.  Estimates  of  fuel  consumed  by  the  supplemental,  contract  and  intrastate  earners  are  in 
eluded  in  the  "Air  Carrier"  columns.  It  should  also  be  noted  that  general  aviation  fuel  consumption  is  not  reported  and  historical 

series  are  estimates. 

r The  historical  data  have  been  revised  to  reflect  new  benchmark  data 


TABLE  17.  ACTIVE  U.S.  MILITARY  AIRCRAFT  IN  CONTINENTAL  UNITED  STATES 


Fixed-Wing  Aircraft 


Fiscal  Year 

Total 

Jet 

Turboprop 

Piston 

Helicopter 

1973 

21,727 

9,344 

1,223 

2,989 

8,171 

1974 

21,143 

9,091 

1,207 

2,854 

7,991 

1975 

19,889 

9,526 

1,298 

1,927 

7,138 

1976 

19,775 

9,255 

1,511 

1,360 

7,649 

1977E 

19,700 

9,254 

1,392 

1,360 

7.694 

1978* 

19,641 

9,220 

1,561 

%5 

7,895 

1979* 

19,243 

9,193 

1,541 

843 

7,666 

1980* 

19,412 

9,346 

1,543 

817 

7,706 

1981* 

19,572 

9,511 

1,546 

733 

7,782 

1982* 

19,791 

9,711 

1,542 

714 

7,824 

1983* 

19,584 

9,770 

1,545 

693 

7,576 

1984*’ 

19,580 

9,755 

1,548 

676 

7,601 

1%5* 

19,575 

9,749 

1,537 

676 

7,613 

1986* 

19,575 

9,749 

1,537 

676 

7,613 

1987* 

19,575 

9,749 

1,537 

676 

7,613 

1988* 

19,577 

9,749 

1,539 

676 

7,613 

1989* 

19,577 

9,749 

1,539 

676 

7,613 

• Forecast.  E Estimate. 

1 Includes  Army.  Air  Force.  Navy  and  Marine  regular  service  aircraft,  as  well  as  Reserve  and 

* Detailed  planning  information  not  available  beyond  1984.  1985-1989  projected  at  the  1984 
Source  Office  of  the  Secretary  of  Defense,  Department  of  Defense. 

National  Guard  aircraft, 
level. 

TABLE  18.  ACTIVE  U S. 

MILITARY  AIRCRAFT 

FLYING  HOURS  IN 

CONTINENTAL 

UNITED 

STATES  FISCAL 

YEARS 

1973-1989 

(In  thousands) 

Fixed-Wing  Aircraft 

Fiscal  Year 

Total 

Jet 

Turboprop 

Piston 

Helicopter 

1973 

7.381 

3,785 

524 

1,108 

1.964 

1974 

6,403 

3,287 

533 

1,051 

1,532 

1975 

6,510 

3,478 

677 

902 

1,453 

1976 

5,768 

3,046 

625 

526 

1.571 

1977E 

5,772 

3,045 

529 

659 

1,539 

1978' 

5.778 

3,036 

541 

621 

1,580 

1979' 

5.755 

3,022 

550 

567 

1.616 

1980' 

5,780 

3,028 

548 

558 

1.646 

1981' 

5,720 

3,018 

519 

552 

1.631 

1982' 

5.641 

2,9% 

522 

539 

1.615 

1983' 

5,662 

2,989 

519 

539 

1.615 

1984' ! 

5.662 

2.989 

519 

539 

1,615 

1985* 

5,662 

2,989 

519 

539 

1,615 

1986' 

5,662 

2,989 

519 

539 

1.615 

1987* 

5,662 

2,989 

519 

539 

1,615 

1988' 

5,662 

2,989 

519 

539 

1,615 

1989* 

5,662 

2,989 

519 

539 

1,615 

• Forecast  E Estimate 

1 Includes  Reserve 

and  Nationa 

1 Guard  aircraft  for  the  Army.  Air  Force.  Navy  and  Marines  as  well  as  regula 

r service  aircraft 

fleet 

: Detailed  planning 

information 

not  available  beyond  1984  ] 

1985-1989  projected  at  the 

1984  level 

Source  Office  of  the  Secretary  of  Defense.  Department  of 

Defense 

TABLE  19.  TOTAL  ITINERANT  AND  LOCAL  AIRCRAFT  OPERATIONS  AT  AIRPORTS  WITH 

FAA  TRAFFIC  CONTROL  SERVICE 
(In  millions) 

Fiscal  Year 

Total 

Itinerant 

Local 

Number  of  Towers 

1973 

53.9 

34.0 

19.9 

362 

1974 

568 

36.1 

20.8 

394 

1975 

59.0 

37.6 

21.4 

416 

1976 

62.5 

39.7 

22.8 

423 

1977T 

172 

11.0 

6.2 

422 

1977E 

66.5 

42.2 

24.3 

426 

1978' 

71.6 

45.3 

26.3 

432 

1979' 

76.5 

48  3 

28.2 

437 

1980' 

799 

50.6 

29.3 

442 

1981' 

83.0 

52.8 

30.2 

447 

1982' 

85.9 

54.7 

31.2 

452 

1983' 

88  4 

56.2 

32.2 

457 

1984' 

90.7 

57.7 

33.0 

462 

1985' 

92.8 

59.1 

337 

467 

1986' 

94  3 

60.0 

34.3 

472 

1987' 

959 

61.2 

34.7 

477 

1988' 

97.6 

62  5 

35.1 

482 

1989' 

99.0 

63.7 

35.3 

487 

• Forecast.  E Estimate. 

Note — An  aircraft  operation  is  defined  as  an  aircraft  arrival  at  or  a departure  from  an  airport  with  FAA  traffic  control  service. 
A local  operation  is  performed  by  an  aircraft  that  operates  in  the  local  traffic  pattern  or  within  sight  of  the  tower;  is  known  to  be 
departing  for  or  arriving  from  flight  in  local  practice  areas;  or  executes  simulated  instrument  approaches  or  low  passes  at  the  air 
port  All  aircraft  arrivals  and  departures  other  than  local  (as  defined  above)  are  classified  as  itinerant  operations  Detail  may  not 
add  to  total  due  to  independent  rounding 

1977T — This  represents  activity  during  the  transition  quarter,  July  1,  1976,  to  September  30.  1976 
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TABLE  20.  ITINERANT  AIRCRAFT  OPERATIONS  AT  AIRPORTS  WITH  FAA  TRAFFIC 
CONTROL  SERVICE 
(In  millions) 


Fiscal  Year 

Total 

Air  Carrier 

Air  Taxi 

General  Aviation 

Military 

1973 

14  0 

9 8 

2.1 

20.6 

1.5 

1974 

36  1 

9 5 

2.4 

22.9 

1.3 

1975 

376 

94 

2.8 

24.2 

1.3 

1976 

39.7 

9 3 

2.9 

26.2 

1.3 

197/T 

11.0 

25 

.8 

7.4 

.3 

1977E 

422 

98 

3.2 

28.1 

1.2 

1978- 

45.3 

101 

3.6 

30.4 

1.2 

1979* 

48  3 

104 

4.1 

32.6 

1.2 

1980* 

50.6 

10.6 

4.5 

34.4 

1.2 

1981* 

52.8 

10.8 

5.1 

35.7 

1.2 

1982* 

54.7 

11.0 

5.5 

37.0 

1.2 

1983* 

56.5 

11.3 

5.9 

38.1 

1.2 

1984* 

580 

11.5 

6.4 

38.9 

12 

1985* 

59.3 

11.7 

6.8 

39.6 

1 2 

1986* 

60.2 

11.9 

7.0 

40.1 

1.2 

1987* 

61.4 

122 

7.4 

40.6 

1.2 

1988* 

62.7 

12  4 

7.8 

41.2 

1.2 

1989* 

63.7 

12.6 

8.2 

41.7 

1.2 

• Forecast  E Estimate 

Note — See  Table  19  for  definition  of  itinerant  operations  Detail  may  not  add  to  total  due  to  independent  rounding 

1977T — This  represents  activity  during  the  transition  quarter.  July  1,  1976.  to  September  30.  1976 

TABLE  21.  LOCAL  AIRCRAFT  OPERATIONS  AT 

SERVICE 

(In  millions) 

AIRPORTS  WITH  FAA 

TRAFFIC  CONTROL 

Fiscal  Year 

Total 

General  Aviation 

Military 

1973 

199 

18.1 

1.8 

1974 

20.8 

19.3 

1.5 

1975 

21.4 

20.0 

1.4 

1976 

22.8 

21.4 

1.4 

1977T 

6.2 

5.9 

.3 

1977E 

24.3 

22  8 

1.5 

1978* 

26.3 

247 

1.6 

1979* 

28.2 

26.6 

1.6 

1980* 

29  3 

27.7 

1.6 

1981* 

30.2 

28.6 

1.6 

1982* 

31.2 

297 

1.5 

1983* 

32.2 

30.7 

1.5 

1984* 

33.0 

31.5 

1.5 

1985* 

33.7 

32.2 

1.5 

1986* 

34.3 

32.8 

1.5 

1987* 

34.7 

33.2 

1.5 

1988* 

35.1 

33.6 

1.5 

1989* 

35.3 

33.8 

1.5 

• Forecast  F Estimate 

Note — See  Table  19  for  definition  of  local  operations  Detail  may  not  add  to  total  due  to  independent  rounding 
1977T — This  represents  activity  during  the  transition  quarter.  July  1,  1976.  to  September  30.  1976 
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TABLE  22.  INSTRUMENT  OPERATIONS  AT  AIRPORTS  WITH  FAA  TRAFFIC  CONTROL 

SERVICE 

(In  millions) 


Fiscal  Year 

Total 

Air  Carrier 

Air  Taxi 

General  Aviation 

Military 

1973 

22.5  (1.5) 

9.8 

1.1 

7.4 

42 

1974 

24  1 (2.6) 

9.5 

1.4 

92 

4.0 

1975 

26.2  (2.9) 

9.5 

1.9 

10.8 

4.0 

1976 

28.1  (6.2) 

9.5 

2.2 

12.8 

3.7 

1977T 

7.7  (1.9) 

2.5 

.6 

3.6 

.9 

1977E 

30.7  (6.8) 

9.9 

2.5 

14.7 

3.6 

1978* 

32.3  (6.8) 

10.2 

2.9 

15.6 

3.6 

1979* 

34.0  (6.9) 

10.5 

3.4 

16.5 

3.6 

1980* 

35.7  (7.1) 

10.7 

38 

17.6 

3.6 

1981* 

37.5  (7.2) 

109 

4.1 

18.9 

3.6 

1982* 

38.8  (7.3) 

11  1 

4.3 

19.9 

3.5 

1983* 

40.1  (7.5) 

11.4 

45 

20.7 

3.5 

1984* 

41.0  (7.5) 

11.6 

4.6 

21.3 

3.5 

1985* 

41.8  (7.6) 

11.8 

4.7 

21.8 

3.5 

1986* 

43.7  (7.7) 

12.0 

5.1 

23.1 

3.5 

1987* 

45.9  (7.8) 

12.3 

5.6 

24.5 

3.5 

1988* 

48.1  (7.9) 

125 

6.1 

26.0 

3.5 

1989* 

50.4  (7.9) 

12.7 

66 

27.6 

3.5 

• Forecast.  E Estimate 

Note — An  instrument  operation  is  defi  'ed  as  the  handling  by  an  FAA  terminal  traffic  control  facility  of  the  arrival,  departure, 
or  overflight  at  an  airport  of  an  aircraft  on  an  IFR  flight  plan  or  the  provision  of  IFR  separation  to  other  aircraft  by  an  FAA  terminal 
traffic  control  facility.  Non  IFR  instrument  coi.nts  at  Terminal  Control  Area  (TCA)  facilities  and  Stage  III  of  expanded  area  radar 
service  are  included  in  the  totals  and  noted  in  parenthesis  as  an  information  item  (see  Table  23). 

Includes  instrument  operations  at  FAA  operated  military  radar  approach  control  facilities 
1977T — This  represents  activity  during  the  transition  quarter  July  1 1976.  to  September  30.  1976 


TABLE  23.  NON-IFR 
CONTROL  SERVICE 
(In  millions) 

INSTRUMENT 

OPERATIONS  AT 

AIRPORTS  WITH  FAA 

TRAFFIC 

Fiscal  Year 

Total 

Terminal  Control 
Areas — TCA's 

Expanded  Area  Radar  Service 

Stage  III  Stage  III 

As  of  S/30  / 75  After  7/1/75 

1973 

1.5 



1.5 



1974 

2.6 

— 

2 6 

— 

1975 

2.9 

— 

2.9 

— 

1976 

6.2 

1.7 

3.7 

8 

1977T 

1.9 

.5 

1.0 

.3 

1977E 

6.8 

1.8 

38 

1.2 

1978* 

6.8 

1.8 

38 

1.2 

1979* 

6.9 

1.8 

3.9 

1.2 

1980* 

7.1 

1.9 

39 

1.3 

1961* 

7.2 

1.9 

40 

1.3 

1962* 

7.3 

1.9 

40 

1.4 

1983* 

7.5 

2.0 

4.1 

1.4 

1984* 

7.5 

2.0 

4.1 

1.4 

1985* 

7.6 

2.0 

4.1 

1.5 

1966* 

7.6 

2.0 

4.1 

1.5 

1987* 

7.8 

2.1 

4.2 

1.5 

1988* 

7.9 

2.1 

4.2 

1.6 

1989* 

7.9 

2.1 

4.2 

1.6 

• Forecast. 
1977T— This 

E Estimate 

represents  activity  during  the  transition  quarter.  July  1. 

1976.  to  September  30,  1976. 

TCA  count  not  available  prior  to  1976. 

* 

* 


TABLE  24. 

(In  millions) 

IFR  AIRCRAFT  HANDLED 

FAA  AIR 

ROUTE  TRAFFIC 

CONTROL 

CENTERS 

Total 

Aircraft  Handled 

Fiscal 

Aircraft 

IFR 

Air 

Air 

General 

Year 

Handled 

Departures 

Overs 

Carrier 

Taxi 

Aviation 

Military 

1973 

22.8 

89 

5.1 

12.6 

.9 

4.6 

4.7 

1974 

22.9 

9.0 

49 

124 

1.1 

5.1 

4.3 

1975 

23.6 

9 3 

5.1 

124 

1.3 

5.5 

4.4 

1976 

23.9 

94 

5.1 

12  4 

1.4 

6.0 

4.2 

1977T 

6 3 

2.5 

1.3 

3.3 

.4 

1.6 

1.1 

1977E 

25.3 

10.0 

5.4 

129 

1.5 

6.7 

4.3 

1978' 

27.1 

10.8 

5.5 

13.4 

1.9 

7.6 

4.2 

1979* 

289 

11.6 

5.7 

13.9 

2.3 

8.5 

4.2 

1980* 

30.5 

12.3 

5.9 

14.1 

2.7 

9.5 

4.2 

1981* 

31.9 

12.9 

6.1 

14.4 

2.9 

10.4 

4.2 

1982* 

33.3 

13.5 

6.3 

14.7 

3.1 

11.3 

4.2 

1983* 

34.6 

14  1 

6.4 

14.9 

3.5 

12.0 

4.2 

1984* 

35.8 

14.6 

6.6 

15.2 

3.7 

12.7 

4.2 

1985* 

37.2 

15.2 

6.8 

15.5 

4.1 

13.4 

4.2 

1986* 

38.2 

15.6 

7.P 

15.8 

4.3 

13.9 

42 

1987* 

39.6 

16.2 

7.2 

16.3 

4.5 

14.6 

4.2 

1988* 

40.5 

16.6 

7.3 

16.6 

4.7 

150 

4.2 

1989* 

41.5 

17.0 

7.5 

16.9 

4.9 

15.5 

4.2 

• Forecast.  E Estimate. 

Note — Detail  may  not  add  to  total  doe  to  independent  rounding  The  aircraft  handled  count  consists  of  the  number  of  IFR 
departures  multiplied  by  two  plus  the  number  of  overs.  This  concept  recognize'*  that  for  each  departure  there  is  a landing  An  IFR 
departure  is  defined  as  an  original  IFR  flight  plan  filed  either  prior  to  departure  or  after  becoming  airborne  An  overflight  originates 
outside  the  ARTCC  area  and  passes  through  the  area  without  landing  The  forecast  data  assume  present  operating  rules  and  pro 
cedures 

1977T — This  represents  activity  during  the  transition  quarter,  July  1 1976,  to  September  30,  1976 


TABLE  25.  IFR  DEPARTURES  AND  OVERS  FAA  AIR  ROUTE  TRAFFIC  CONTROL  CENTERS 
(In  millions) 


Fiscal 

Year 

Air  Carrier 

Air  Taxi 

General 

Aviation 

Military 

IFR 

Departures 

Overs 

IFR 

Departures 

Overs 

IFR 

Departures 

Overs 

IFR 

Departures  Overs 

1973 

4.7 

3.2 

.4 

0 

2.0 

.6 

1.7 

1.2 

1974 

4.6 

3.1 

.5 

0 

2.2 

.7 

1.6 

1.1 

1975 

4.6 

3.1 

.6 

.1 

2.4 

.7 

1.6 

1.2 

1976 

4 6 

3.2 

.7 

.1 

2.6 

.8 

1.5 

1.1 

1977T 

1.2 

.8 

2 

0 

.7 

.2 

.4 

.3 

1977E 

48 

3.3 

.7 

.1 

2.9 

.9 

1.6 

1.1 

1978* 

5.0 

3.4 

.9 

.1 

3.3 

1.0 

1.6 

1.0 

1979* 

5.2 

3.5 

1.1 

.1 

3.7 

1.1 

1.6 

1.0 

1980* 

5.3 

3.5 

1.3 

.1 

4.1 

1.3 

1.6 

10 

1981* 

5.4 

3.6 

1.4 

.1 

4.5 

1.4 

1.6 

1.0 

1982* 

5.5 

3.7 

1.5 

.1 

4.9 

1.5 

1.6 

1.0 

1983* 

5.6 

3.7 

1.7 

.1 

5.2 

1.6 

1.6 

1.0 

1984* 

5.7 

3.8 

18 

.1 

5.5 

1.7 

1.6 

10 

1985* 

5.8 

3.9 

2.0 

.1 

5.8 

1.8 

1.6 

10 

1986* 

5.9 

4.0 

2.1 

.1 

6.0 

1.9 

1.6 

1.0 

1987* 

6.1 

4.1 

2.2 

.1 

6.3 

2.0 

1.6 

10 

1988* 

6.2 

4.2 

2.3 

.1 

6.5 

2.0 

1.6 

10 

1989* 

6.3 

4.3 

2.4 

.1 

6.7 

2.1 

1.6 

10 

* Forecast.  E Estimate 

1977T — This  represents  activity  during  the  transition  quarter.  July  1.  1976.  to  September  30.  1976. 


i 


TABLE  26.  TOTAL  FLIGHT  SERVICES.  PILOT  BRIEFS  AND  FLIGHT  PLANS  ORIGINATED 
AT  FAA  FLIGHT  SERVICE  STATIONS  AND  COMBINED  STATION/TOWERS 
(In  millions) 


Fiscal  Year 

Total  Flight  Services 

Pilot  Briefs 

Total 

Flight  Plans  Originated 
IFR-DVFR 

VFR 

1973 

53.7 

14.7 

7 2 

4.5 

2.7 

1974 

56.2 

15.4 

7.8 

5.0 

2.8 

1975 

58.3 

16.2 

8.0 

5.2 

2.8 

1976 

58.2 

16.1 

8.1 

5.4 

2.7 

1977T 

15.8 

4.2 

2.2 

1.4 

.8 

1977E 

59  8 

16.4 

85 

5.6 

2.9 

1978* 

65.1 

184 

90 

6.1 

3.0 

1979* 

72.5 

21.1 

9.8 

6.8 

3.2 

1980* 

785 

23.3 

10.5 

7.2 

3.3 

1981* 

84  3 

25.2 

11.4 

8.0 

3.4 

1982* 

894 

27.1 

12.0 

8.5 

3.5 

1983- 

94.5 

29.1 

12.5 

8.9 

3.6 

1984* 

996 

31.1 

13.1 

94 

3.7 

1985' 

104  5 

32.9 

13.8 

10.0 

3.8 

1986- 

108.7 

34.5 

14.4 

10.5 

3.9 

1987* 

113.4 

36.1 

15.3 

11.3 

4.0 

1988* 

117.8 

37.6 

16.2 

12.2 

4.0 

1989* 

121.9 

39.2 

16.7 

12.6 

4.1 

• Forecast  E Estimate 

Note — Total  Flight  Services  is  a weighted  workload  measurement  derived  by  multiplying  pilot  briefs  and  flights  plans  orig 
mated  by  two  and  adding  the  number  of  aircraft  contacted  A flight  plan  may  be  filed  orally  or  in  writing  to  qualify  for  inclusion  in 
the  activity  count  The  data  forecast  in  Tables  26  and  27  are  based  upon  the  current  number  of  and  configuration  of  the  FSS  and 
CS/T  Any  change  m their  number  or  operation  would  have  a corresponding  change  on  the  forecast  Detail  may  not  add  to  total 
due  to  independent  rounding 

1977T — This  represents  activity  during  the  transition  quarter.  July  1.  1976.  to  September  30,  1976 


TABLE  27.  AIRCRAFT  CONTACTED:  FAA  FLIGHT  SERVICE  STATIONS  AND  COMBINED 

STATION/TOWERS 

(In  millions) 


Fiscal 

Year  Total 

IFR-DVFR 

VFR 

Air  Carrier 

Air  Taxi 

General  Aviation 

Military 

1973 

9.9 

1.5 

8.4 

.6 

.7 

8.0 

.7 

1974 

99 

1.5 

8.4 

.4 

.7 

8.1 

.7 

1975 

10.0 

1.6 

84 

.4 

.8 

8.1 

.7 

1976 

9.8 

1.5 

8.3 

.4 

.8 

8.0 

.6 

1S77T 

2.9 

.4 

2.5 

.1 

.2 

24 

.2 

1977E 

10.0 

1.6 

8.4 

.5 

.9 

8.0 

.6 

1978* 

10.3 

1.8 

8.5 

.5 

1.1 

8.1 

.6 

1979* 

10.7 

1.9 

8.8 

.5 

1.2 

8.4 

6 

1980* 

10.9 

2.0 

8.9 

.5 

1.3 

8.5 

6 

1981* 

11.1 

2.1 

9.0 

.5 

1.4 

8.6 

.6 

1982* 

11.2 

2.1 

9.1 

.5 

1.4 

8.7 

.6 

1983* 

11.3 

2.2 

9.2 

.5 

1.5 

8.7 

.6 

1984* 

11.2 

2.1 

92 

.5 

1.4 

8.7 

.6 

1985* 

111 

2.0 

9.1 

.5 

1.3 

8.7 

.6 

1986* 

10.9 

1.9 

9.0 

.5 

1.2 

8.6 

.6 

1967* 

10.6 

1.8 

8.8 

.5 

1.1 

8.4 

.6 

1988* 

10.3 

1.6 

8.6 

.5 

1.0 

8.2 

.6 

1989* 

10.1 

1.6 

8.5 

.5 

.9 

8.1 

.6 

• Forecast.  E Estimate 

Note — Aircraft  contacted  represent  a record 

of 

the  number  of  aircraft 

with 

which  FAA 

facilities  (FSS.  CS/T)  have  established 

radio  communications  contact  One  i 

count  is  made 

for  each  en  route,  landing  or  departing 

aircraft  contacted  by  a 

facility,  regard 

less  of  the 

number  of  contacts  with 

an  individual 

aircraft 

A'  flight  involving  contacts  with  five 

different  facilities,  i 

disregarding  the 

number  of 

contacts  with  each,  would 

be  counted 

as 

five  aircraft  contacted 

Detail 

1 may  not 

add 

to 

total  due  to  independent  round 

mg 

1977T- 

—This  represents  activity 

during  the 

transition 

quarter.  July  1, 

1976. 

to  September 

30. 

1976 

TABLE  28. 

ACTIVE 

PILOTS  BY 

TYPE  OF 

CERTIFICATE 

As  of 

January  1 

Total 

Students 

Private 

Commercial 

Airline 

Transport 

Helicopter 

Glider 

Instrument 
Rated  ' 

1973 

750,869 

181,477 

323,383 

196,228 

37,714 

7,987 

4,080 

187,909 

1974 

714,607 

181,905 

301,863 

182,444 

38,139 

5,968 

4,288 

185,969 

1975 

730,541 

180,795 

305,848 

192,425 

41,002 

5,647 

4,824 

199,323 

1976 

725,059 

176,978 

305,867 

189,342 

42,592 

4,932 

5,348 

203,954 

1977 

741,272 

188,801 

309,005 

187,801 

45,072 

4,804 

5,789 

211,364 

1978* 

758,600 

197,600 

315,300 

187,800 

46,800 

4,700 

6,400 

222,200 

1979* 

807,300 

212,100 

343,000 

191,500 

49,000 

4,700 

7,000 

236,400 

1980* 

856,100 

217,100 

367,000 

207,800 

51,100 

4,600 

8,500 

258,200 

1981* 

884,500 

216,200 

379,600 

221,900 

53,200 

4,600 

9,000 

279,200 

1982* 

906,800 

217,800 

390,500 

229,200 

55,200 

4,600 

9,500 

297,100 

1983* 

937,500 

223,100 

407,400 

235,600 

57,000 

4,500 

9,900 

312,400 

1984* 

971,700 

226,500 

426,200 

245,500 

58,700 

4,500 

10,300 

327,800 

1985* 

1,005,100 

229,100 

443,800 

256,500 

60.5CO 

4,500 

10,700 

343,100 

1986* 

1,036,000 

230,500 

460,700 

266,900 

62,200 

4,600 

11,100 

357,100 

1987* 

1,065,500 

231,400 

477,200 

276,700 

64,000 

4,600 

11,600 

369,200 

1988* 

1,094,500 

231,700 

493,900 

286,400 

65,700 

4,600 

12,200 

380,400 

1969* 

1,122,800 

231,200 

510,700 

296,300 

67,200 

4,700 

12,700 

391,100 

* Forecast  1 Not  included  in  total. 

Note — The  total  count  includes  all  pilots  with  current  medi  al  cert.ficates;  it  also  includes  pilots  who  no  longer  fly  but  desire 
to  heap  their  active  status  by  periodic  medical  examinations.  At  the  close  of  1973  the  active  pilot  count  totalled  714,607,  compared 
with  750,869  at  the  end  of  197?  The  decrease  in  the  number  of  airmen  resulted  from  a purging  of  the  Airmen  Certification  files. 
During  this  process  approximately  26,000  duplicate  or  faulty  records  were  eliminated  Helicopter  pilots  include  pilots  who  hold 
only  a helicopter  certificate 
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NATIONAL  FORECASTS  OF  TOTAL  GENERAL  AVIATION 
OPERATIONS  AT  TOWERED  AND  NONTOWERED  AIRPORTS 


Systems  Consultants,  Inc 

lames  W Mines  I AA  Contrail  Technical  Officer 

Operations  forecasts  for  the  entire  general  avi- 
ation community  are  included  in  this  appendix 
These  lorecasts  include  total  activity  estimates  for 
airports  uith  federal  Aviation  Administration  (FAA 
trattn  control  service  and  at  all  the  other  airports 
of  record 

The  forecasts  and  referenced  base  data  estimates 
shown  in  Appendix  A have  been  taken  from  two 
reports  prepared  by  Systems  Consultants,  Inc  (SCI) 
under  FAA  contract  management: 

it)  Report  No  FAA  AVP  76-6.  Nationwide,  Re- 
gional and  Statewide  Estimates  for  General 
Aviation  (GA)  Activity  af  Nontowered  Air- 
ports During  CY  1972  (Revised)  and  CY 
1974 

U)  Report  No  FAA  AVP  76-7,  General  Avia- 
tion Forecasts.  1975  7987,  State.  Regional 
and  National  Operations 

The  reports  detail  the  results  of  the  first  formal 
investigation  by  the  Office  of  Aviation  Policy  of  the 
extent  of  total  general  aviation  on  a nationwide 
basis  using  aircraft  operations  at  both  tower  and 
nontower  airports  as  the  unit  of  measure  Both  re- 
ports can  be  obtained  through  the  National  Techni- 
cal Information  Service,  Springfield,  Virginia  22161, 
or  by  contacting  the  Office  of  Aviation  Policy  for 
any  available  copies  in  stock. 

The  national  forecasts  presented  in  Appendix  A 
and  the  other  general  aviation  base  data  estimates 
ancf  forecasts  in  the  above  reports  are  not  to  be 
considered  at  this  time  as  offical  FAA  estimates  of 
general  aviation  air  traffic  activity.  However,  the 
1972  and  1974  estimates  and  the  197S  1987  fore- 
casts of  total  tower  plus  nontower  activity  now 
offer  a total  picture  of  aviation  operations  to  cor- 
respond with  the  total  general  aviation  fleet  and 
hours  flown  As  such,  the  estimates  are  considered 
to  be  reliable  and  statistically  accurate  and  will 
assist  in  developing  future  analyses  of  this  segment 
of  the  aviation  industry. 

Yearly  data  tor  total,  local,  and  itinerant  operations 
are  shown  in  Table  A 1.  In  the  subsequent  5 and 
10  year  period,  nationwide  general  aviation  tower 
plus  nontower  airport  operations  are  forecast  to 
mrrea se  22  percent  by  1979  and  52  percent  by  1984, 
from  a reference  level  of  125.7  million  operations 
in  1974  It  is  estimated  that  200  million  aircraft 
operations  will  take  place  in  1985  At  that  time,  an 
estimated  88  6 million  itinerant  operations  will 
represent  approximately  44  percent  of  the  total,  a 
slight  percentage  decrease  from  the  1974  level  of 


46  percent  By  1987.  nationwide  total  tower  plus 
nontower  operations  are  expected  to  be  77  percent 
greater  than  1974 


TABLE  A-1.  NATIONAL  FORECASTS  OF 
TOTAL  GENERAL  AVIATION  OPERATIONS  AT 
TOWERED  AND  NONTOWERED  AIRPORTS 
(In  millions) 


CALENDAR 

YEAR 

TOTAL 

OPERA- 

TIONS 

LOCAL 

OPERA- 

TIONS 

ITINERANT 

OPERA- 

TIONS 

1972  J 

1154 

638 

51.6 

1974  ' 

125.7 

679 

578 

1975 

130.7 

70.2 

605 

1976 

135.4 

72.9 

625 

1977 

141.2 

764 

648 

1978 

146.8 

80.7 

66  1 

1979 

1534 

845 

689 

1980 

157.6 

87.3 

703 

1981 

1636 

907 

729 

1982 

171.5 

95.1 

76.4 

1983 

1808 

100.3 

80  5 

1984 

190.6 

105.9 

84.7 

1985 

200.4 

111.8 

88.6 

1986 

211.6 

118.4 

93.2 

1987 

222.5 

1250 

97.5 

1 Taken  from  Report  No  FAA- A VP- 7 6— 7 
• Estimates  from  Report  No  FAA-AVP-76-6 
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APPENDIX  B 


MACRO  AIR  CARRIER  FORECASTING  MODEL 
Jonathan  C.  Tom 
June  1977 


In  its  long  range  planning,  the  FAA  js  concerned 
about  expected  use  of  and  its  future  ability  to  make 
improvement  in  the  national  airspace  system.  This 
appendix  discusses  a model  which  forecasts  the  con- 
tribution of  the  scheduled  domestic  air  carriers  both 
to  the  workload  ol  the  FAA  and  to  funds  designated 
for  the  improvement  of  the  aviation  system.' 

The  expected  use  of  the  FAA  air  traffic  system  by 
the  air  carriers  and  their  contribution  to  develop- 
mental funds  depend  primarily  on  the  amount  of 
passenger  traffic  handled  by  the  carriers  and  on  the 
operating  behavior  of  the  airlines.  The  model  de- 
scribes the  historical  relationships  between  eco- 
nomic activity  and  air  carrier  passenger  traffic, 
aircraft  operations,  and  passenger  revenues.  These 
relationships  extrapolated  into  the  future  form  the 
basis  for  passenger,  air  carrier  aircraft  operations, 
and  air  carrier  revenue  forecasts.  The  model  struc- 
ture and  the  variables  used  in  the  model  are  re- 
viewed first  Next  is  a discussion  of  the  statistical 
results  The  assumptions  which  form  the  basis  of 
the  forecasts  are  discussed  in  the  third  part. 

The  Model 

The  model  discussed  here  is  an  extension  of  re- 
search presented  in  Appendix  B of  Aviation  Fore- 
casts Fiscal  Years  1977  1988  2 As  in  the  previous 
work,  demand  for  air  transportation  services  as 
measured  by  revenue  passenger  miles  (RPM)  and 
passenger  enplanements  (ENP)  is  expected  to  be 
related  to  price,  income,  population,  and  quality  of 
air  carrier  service  This  demand  along  with  airline 
operating  constraints  such  as  the  load  factor  and 
aircraft  size  required  to  maintain  profitability  deter- 
mines the  number  of  air  carrier  flights.  In  addition, 
this  demand  combines  with  changes  in  the  air  fare 
to  determine  the  revenues  received  by  the  air  car- 
riers. To  describe  these  relationships,  the  following 
multi-equation  model  has  been  developed. 


' Under  the  Airport  and  Airways  Development  Act 
of  1970,  a trust  fund  was  created  from  which  airports 
can  partially  finance  their  expansion.  A system  of  taxes 
based  predominantly  on  air  carrier  revenues,  general 
aviation  fuel  usage  and  air  freight  is  the  source  of  reve- 
nue for  this  fund  The  ticket  tax  on  domestic  air  car- 
rier revenues  has  historically  encompassed  over  75 
percent  of  the  fund's  revenues. 


’Office  of  Aviation  Policy,  Federal  Aviation  Admin- 
istration, Aviation  Forecasts-Fiscal  Yean  J977-F9flfl, 
September  1976.  Document  Number  FAA-AVP-76-17. 


(1)  RPM  - f,  (SRVC  PAT.RFT  TQR.STR 

(2)  FNP  - f.,  (CMP, PAT.REL, TQR.STR) 


(3)  OPS 

(4i  ATI 


2 ' RPM 

LOAD  • SEATS  ‘ STA(,E 
rpm  • ion 

ENP 


(5)  RFV  - f,  (PA,  ATI  RPMl 


Equations  1,  2,  and  5 represent  linear  relationships 
such  that  the  variables  in  the  right-hand  side  of  the 
equations  cause  or  explain  the  behavior  of  those  on 
the  left.  Equations  3 and  4,  meanwhile,  are  identities 
describing  definitional  relationships  among  the  rep- 
resented variables. 

The  variables  endogenous  to  the  model  are: 

1.  RPM— Scheduled  domestic  revenue  passenger 
miles  are  used  to  reflect  overall  demand  for 
air  travel.  An  RPM  is  counted  when  a paying 
passenger  flies  one  mile  The  data  were  com 
puled  as  quarterly  totals  and  include  sched- 
uled activity  from  all  certificated  domestic 
route  air  carriers.  The  data  are  in  billions  of 
RPMs. 

2.  ENP— Another  measure  of  demand  for  air 
travel  is  scheduled  domestic  revenue  passen- 
ger enplanements.  Also  computed  on  a quar- 
terly basis,  this  variable  reflects  millions  of 
passengers  boarding  scheduled  domestic 
flights. 

3.  OPS— Air  carrier  itinerant  aircraft  operations 
at  airports  with  FAA  air  traffic  control  service 
reflect  the  usage  of  FAA  facilities.  These  data 
count  thousands  of  landings  and  takeoffs  by 
aircraft  serving  the  airlines. 

4.  ATL— Average  trip  length  represents  the  aver- 
age distance  an  individual  flies  on  one  air- 
craft on  one  trip.  To  illustrate,  a passenger 
boarding  at  point  A and  going  to  point  B with 
three  stops  is  flying  one  trip.  FHowever,  a pas- 
senger changing  planes  at  intermediate  stop 
C is  counted  as  two  trips.  As  a result  the 
ATL  of  the  two  trip  lengths  in  the  first  case  is 
twice  that  of  the  second.  These  data  are 
based  on  enplanements  and  revenue  passen- 
ger miles  recorded  for  each  quarter.  ATL  is 
expressed  in  hundreds  of  miles. 

5.  REV— Scheduled  domestic  passenger  re- 
venues represent  all  fares  collected  from 
scheduled  flights  beginning  and  ending  on 
domestic  points.  The  data  in  100  millions  of 
dollars  are  collected  on  a quarterly  basis. 


The  variables  exogenous  to  the  model  are: 

1 SRVC-Because  the  use  of  air  transportation 
is  the  consumption  of  a service  income  used 
for  the  personal  consumption  of  services  can 
be  used  to  represent  the  effect  of  income  on 
demand  SRVC  should  then  be  positively 
related  to  RPM  These  data  are  in  billions  of 
1972  dollars  and  are  annualized  and  desea- 
sonalized. 

2.  CMP— The  number  of  civilians  employed  re- 
flects that  portion  of  the  population  which 
may  use  air  carrier  services.  As  the  level  of 
CMP  increases  so  should  the  level  of  FNP. 
These  data  are  in  millions  of  people. 

3.  PAT— This  variable  measures  plant,  equip- 
ment. and  other  investment  in  the  air  trans- 
port industry.  Given  that  such  investment 
leads  to  an  improvement  in  the  quality  of  air 
transportation  service.  PAT  should  be  posi- 
tively related  to  demand  These  data  are  in 
billions  of  current  dollars  and  are  annualized 
and  deseason,  lized. 

4 REL— The  pricj  of  air  transportation  relative 
to  that  of  other  modes  of  transportation 
should  have  a negative  impact  on  demand. 
As  air  fares  decline  relative  to  the  cost  of 
these  other  modes,  the  quantity  of  service 
demanded  will  increase.  REL  then  is  a ratio 
between  an  index  of  adult  coach  air  fares 
and  the  deflator  for  personal  consumption  of 
transportation  services  Both  these  measures 
of  price  are  based  on  1967  dollars. 

5 TQR-Demand  for  air  carrier  services  is  sea- 
sonal in  that  the  third  quarter  of  each  year  is 
a popular  vacation  period  This  impact  is  rep- 
resented by  the  dummy  variable  TQR  and  is 
expected  to  be  positive  TOR  is  one  for  the 
third  quarter  of  each  calendar  year  and  zero 
for  all  others 

r.  STR  This  dummy  variable  is  used  to  estimate 
the  effect  of  maior  airline  strikes  on  the  de- 
mand for  air  travel  The  period  most  affected 
by  a strike  was  the  third  quarter  of  1966  The 
variable  is  one  during  this  period,  and  zero 
otherwise 

7  tOAD  The  average  load  factor  is  a measure 
of  capacity  utilization  for  the  air  carriers  It 
measures  the  percentage  of  available  seat 
miles  occupied  during  a given  quarter  As  the 
utilization  rate  increases,  the  number  of  air- 
craft operations  is  expected  to  decrease  if  the 
demand  is  held  constant 


8 SEATS— The  average  number  of  seats  per  air- 
craft is  one  measure  of  the  composition  of 
the  air  carrier  fleet  As  aircraft  become  larger 
SFATS  can  be  expected  to  increase,  while  air 
carrier  operations  are  affected  negatively 

9 STAGE— The  average  stage  length  represents 
the  distance  from  takeoff  to  landing  of  an 
average  air  carrier  flight  As  STAGE  increases, 
the  number  of  aircraft  operations  is  expected 
to  decline  This  variable  is  expressed  in  miles 

10.  PA— The  price  of  flying  is  represented  by  an 
index  for  adult  coach  air  fares  This  variable 
is  expected  to  be  positively  related  to  REV. 
The  index  developed  by  the  Bureau  of  Labor 
Statistics  uses  1967  as  a base  year  It  reflects 
increases  in  adult  coach  fares  for  a specific 
group  of  domestic  city  pair  markets.  It  is 
used  instead  of  yield,  because  the  consumer 
of  transportation  bases  his  decision  on  the 
price  of  a ticket,  not  on  the  average  payment 
per  passenger  mile.  In  addition,  the  index  is 
independent  of  shifts  in  traffic  patterns  from 
long  haul  to  short-haul  and  vice  versa,  while 
the  average  yield  can  change  without  chang- 
ing fares  or  revenue  passenger  miles  flown. 
On  the  other  hand,  the  price  index  used  does 
not  include  discount  fares,  so  that  changes  in 
the  status  of  youth  and  family  plans  will 
cause  changes  in  the  fares  seen  by  these 
users,  changes  which  are  not  reflected  in  the 
price  index. 

While  the  exogenous  variables  described  above 
show  how  economic  activity  impacts  on  air  carrier 
activity,  at  'he  same  time,  interdependencies  be- 
tween measures  of  aviation  activity  do  exist  To  ac- 
count for  such  behavior,  endogenous  variables  are 
included  as  explanatory  variables  in  some  equations, 
for  example,  as  the  amount  of  passenger  traffic 
(RPM)  increases,  the  amount  of  revenue  received  bv 
the  air  carriers  should  increase  At  the  same  time. 
ATI  should  be  related  negatively  to  REV  Because  of 
the  fare  structure,  as  the  average  trip  length  in- 
creases with  total  passenger  traffic  remaining  con- 
stant, the  revenue  per  mile  tends  to  decline 
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In  order  to  incorporate  ATL  and  RPM  as  explana- 
tory variables  in  the  REV  equation,  they  must  be 
without  stochastic  or  measurement  error.  By  assum- 
ing that  the  specification  of  the  ENP  and  RPM  equa- 
tions is  accurate,  the  estimated  values  of  these 
variables  can  be  used  in  subsequent  equations  and 
identities  without  biasing  the  statistical  results.  This 
type  of  simultaneous  equation  specification  is  called 
a recursive  system  ’ Such  a system  assumes  that  rela- 
tionships between  endogenous  variables  occur  only 
in  one  direction  In  this  model,  for  example,  RPM  is 
assumed  to  influence  REV,  but  REV  does  not  affect 
RPM. 

Statistical  Results 

Use  of  the  recursive  structure  allows  the  applica- 
tion of  the  ordinary  least  squares  estimation  tech- 
nique to  equations  1,  2,  and  5.  The  relationship 
between  the  endogenous  and  exogenous  variables 
was  assumed  linear  for  all  equations.  The  estimated 
equations  are  reported  below.  Variables  ending  in 
"E"  are  previously  derived  endogenous  variables. 

dal  Estimated  RPM  =-  14.91  + 0.15  *SRVC 

(23.28) 

+1 ,74'PAT  —0.069’REL 
,(3.94)  (-1.94) 

— 5.09'STR  +3.62‘TQR 
(2.94)  (6.72) 

Corrected  R-squared  = 0.953 

Durbin-Watson  Statistic  = 2.255 

Standard  Error  = 1.629 

(2a)  Estimated  ENP  = -79.17  + 1.55‘CMP 

(26.55) 

+ 1.74'PAT  - 0.069'REL 
(3.32)  (-1.80) 

— 6.89'STR  + 3.08'TQR 
(-3.33)  (4.77) 

Corrected  R-squared  = 0.961 

Durbin-Watson  Statistic  = 1.329 

Standard  Error  = 1.954 

(5a)  Estimated  REV  = -1.33  + 0.15'PA 

(15.36) 

+0.55*RPME  - 0 24’ATLE 
(11.46)  (-4.36) 

Corrected  R squared  =■  0.987 

Durbin-Watson  Statistic  = 1.204 

Standard  Error  = 0,785 


’A  technical  discussion  of  recursive  systems  can  be 
found  in  johnston,  Econometric  Methods,  Second  Edi- 
tion, pages  377-380 


Note  that  all  coefficients  are  of  expected  sign,  sub- 
stantiating the  a priori  hypotheses,  the  numbers  in 
parentheses  are  Student  t-statistics  corresponding  to 
each  coefficient.  These  t-statistics  indicated  that  all 
coeflicients  are  significantly  different  from  zero  at  a 
95  percent  confidence  level.  Moreover,  the  corrected 
R-squares  indicate  that  the  equations  as  specified 
explain  over  95  percent  of  the  variance  in  the  de- 
pendent variables.  The  Durbin-Watson  statistics, 
however,  indicated  that  equations  2 and  5 have  first 
degree  autocorrelation.*  To  the  forecaster  the  main 
implication  of  autocorrelation  is  that  predictions 
will  have  needlessly  large  variances. 

To  avoid  such  forecasting  errors,  the  ENP  equa- 
tion was  rerun  with  a correction  for  first  order  auto- 
correlation. The  technique  used  was  the  Hildreth-Lu 
procedure  for  finding  the  autocorrelation  coefficient. 
The  result  of  this  correction  was: 

(2b)  Estimated  ENP  = -84.67  + 1.57‘CMP 

(19  33) 

+ 1.46* PAT  - 0.037 ' RE L 
(2.59)  (-1.37) 

— 7.09"STR  + 2.72'  TQR 
(-3.96)  (5.29) 

Corrected  R-squared  — 0.966 

Durbin-Watson  Statistic  = 1.879 

Standard  Error  = 1.8  34 

Rho  = 0.387 

This  version  of  equation  2 retains  the  high  explan- 
atory power  of  the  earlier,  uncorrected  estimation. 
In  addition,  the  Durbin-Watson  statistic  indicates 
that  the  correction  procedure  has  eliminated  the 
first  order  serial  correlation  I he  value  of  rho  shows 
how  the  estimation  error  in  one  time  period  is  de- 
pendent on  the  error  in  the  previous  time  period. 

Specifically, 

e,=ut  + rho'et  i 

where  et  is  the  estimation  error  for  the  current  time 
period,  ut  is  random,  or  stochastic,  error  for  the  cur- 
rent time  period,  and  e,_,  is  the  error  for  the  esti- 
mate of  ENP  in  the  previous  time  period. 

As  in  estimated  equation  2a,  the  coefficients  de- 
rived in  estimate  2b  are  of  expected  sign.  Moreover, 
except  for  the  coefficient  for  REL,  the  estimated  co- 
efficients are  significantly  different  from  zero  at  a 95 
percent  level.  Although  confidence  in  the  REL  co- 
efficient is  not  high,  the  variable  was  retained  in 
the  model,  because  it  is  consistent  with  economic 
behavior,  and  because  it  provides  the  analyst  with 
some  quantification  of  the  impact  of  air  fares  on 
demand  for  air  carrier  services. 


I 


1 Again,  set*  Johnston,  pages  24t-2bb. 


Using  the  estimates  of  ENP  derived  from  equation 
2b  and  the  estimates  of  RPM,  from  equation  la,  a 
revised  estimate  of  ATL  was  calculated.  This  estimate 
was  applied  to  the  REV  equation.  The  results  of  this 
estimation  are: 

(5b  Estimated  REV  = -1.38  + 0 16‘PA 

(16.71) 

— 0 24' ATI  E + 0.55'RPME 

(—4.90)  (12.65) 

Corrected  R-squared  = 0.989 

Durbin-Watson  Statistic  = 1.556 

Standard  Error  = 0.758 

The  statistics  presented  for  this  version  of  the  REV 
equation  are  consistent  with  those  for  equation  5a. 
In  fact,  the  Durbin-Watson  statistic  has  improved, 
when  compared  to  the  earlier  statistic,  such  that 
first  degree  autocorrelation  is  no  longer  indicated  at 
a 99  percent  level  of  confidence. 

By  using  equations  la,  2b,  and  5b  iri  conjunction 
with  identities  3 and  4,  a model  has  been  developed 
which  explains  the  historical  behavior  of  the  air 
carrier  passenger  traffic,  operations,  and  revenues. 
Given  that  the  relationships  estimated  by  this  model 
continue  into  the  future,  the  model  is  a useful  tool 
for  forecasting  and  for  analyzing  and  quantifying  the 
impact  of  various  policy  alternatives  on  future  avia- 
tion activity. 

Forecast  Assumptions 

Economic  forecasts  from  the  Wharton  Economet- 
ric Forecasting  Associates,  Inc  are  the  source  of 
the  economic  assumptions  used  in  this  forecast.  The 
baseline  scenario  assumes  in  general  that  the  high 
growth  rates  of  economic  recovery  will  continue 
into  1979  Thereafter,  the  economy  as  measured 
using  gross  national  product  (GNP)  is  expected  to 
stabilize  at  an  average  annual  growth  rate  of  about 
3.4  percent  In  addition  to  the  economic  assump- 
tions, it  was  assumed  that  regulatory  reform  would 
be  introduced  into  the  aviation  system  by  1978. 
While  the  specific  form  of  these  regulatory  changes 
has  not  been  determined,  the  new  regulations  are 
expected  to  dampen  the  increase  in  air  fares  and  to 
cause  a shift  in  short-haul  service  from  air  carriers 
to  air  taxi  and  commuter  operators. 

The  long  term  economic  growth  rate  used  in  this 
baseline  forecast  is  higher  than  that  assumed  in  the 
September  1976  forecast  despite  continued  increases 
in  the  price  of  fuel,  primarily  because  of  income  tax 
cuts  and  tax  incentives  for  hiring  the  unemployed. 
In  the  baseline  forecast,  the  price  of  fuel  was  as- 
sumed to  increase  about  7 percent  each  year.  As  a 
result  of  this  increase,  however,  the  air  fare  is  ex- 
pected to  increase  relative  to  the  cost  of  all  transpor- 


tation services  in  the  long  run  This  phenomenon  is 
expected  to  result  from  an  increased  use  of  fuel- 
efficient  automobiles  and  public  transportation,  as 
petroleum  prices  rise. 

The  increasing  cost  of  fuel  is  also  expected  to 
have  an  adverse  effect  on  consumer  consumption  of 
services.  Because  expenditures  on  fuel  and  on  fuel 
efficient  consumer  durables  become  more  im- 
portant, the  proportion  of  GNP  spent  on  services 
such  as  air  transportation  is  expected  to  decli  ie 
Consequently,  consumption  of  services  is  expec  ed 
to  increase  by  an  annual  rate  of  3.4  percent  from 
1976  to  1980,  while  GNP  will  grow  at  a 3.9  percent 
rate  for  the  same  period.  In  the  long  term,  personal 
consumption  of  services  is  forecast  to  increase  3.2 
percent  per  year. 

Paralleling  the  growth  in  overall  economic  activ- 
ity is  the  growth  in  number  of  persons  employed. 
The  same  tax  incentives  which  are  expected  to 
stimulate  real  economic  growth  through  1979  are  ex- 
pected to  increase  employment  3.3  percent  per  year. 
These  high  growth  rates  will  taper  off  by  1989  to  1.3 
percent.  The  average  annual  growth  in  persons  em- 
ployed for  the  forecast  period  is  1.8  percent. 

In  addition  to  these  economic  assumptions,  some 
assumptions  about  airline  behavior  were  made.  Be- 
cause of  continuing  increases  in  operating  costs,  the 
air  carriers  will  attempt  to  remain  profitable  by 
maintaining  a load  factor  which  will  increase  grad- 
ually to  approximately  58  percent  during  the  fore- 
cast period.  Consistent  with  higher  future  costs, 
airlines  are  expected  to  increase  their  use  of  wide- 
body  aircraft.  In  the  face  of  continuing  high  costs, 
this  policy  will  enable  the  airlines  to  increase  the 
number  of  seats  flown  on  each  market,  while  main- 
taining aircraft  operating  frequencies  and  reducing 
costs  per  seat-mile.  Finally,  the  substitution  of  com- 
muter service  in  some  short-haul  markets  and  the 
introduction  of  more  nonstop  service  are  expected 
to  cause  the  average  stage  length  to  increase  grad- 
ually during  the  forecast  period. 

Generally,  the  economic  assumptions  used  in  the 
baseline  forecast  are  more  optimistic  than  those  used 
in  the  previous  forecast.  This  is  dampened  by  ex- 
pectations of  higher  fuel  prices  depressing  aviation 
demand.  The  overall  effect  of  these  contradictory 
forces  leaves  the  passenger  demand  forecasts  sub- 
stantially unchanged  from  the  September  1976  fore- 
cast The  aircraft  operations  forecast  is  lower  this 
year,  however,  primarily  because  higher  operating 
costs  are  encouraging  more-  rapid  shifts  toward  air- 
craft with  higher  seating  capacity  and  because  of  the 
transfer  of  many  shorthaul  segments  from  air  carrier 
to  air  taxi  service. 
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GENERAL  AVIATION  FORECASTING  MODEL 


Thomas  F Henry.  Jonathan  C.  Tom  and  Ray  A.  Jeter' 
April  1977 

1 INTRODUCTION 

Significant  growth  in  the  size  of  the  general  avia- 
tion (CA)  fleet  during  the  1960’s  and  the  relatively 
recent  trend  toward  larger  multiengine  and  turbine 
powered  fixed  wing  aircraft  have  lead  to  increased 
intensity  of  use  of  the  National  Aviation  System 
(NAS)  by  general  aviation  aircraft.  The  effect  of  in- 
creased fleet  size  and  the  trend  toward  larger  general 
aviation  aircraft  are  reflected  in  the  increase  in  gen- 
eral aviation  operations  (takeoffs  and  landings)  at 
Federal  Aviation  Administration  (FAA)  towered  air- 
ports—between  1959  and  1976  general  aviation  op- 
erations more  than  tripled  in  size  (growth  in  air  car- 
rier operations  over  the  same  period  was  only  32 
percent),  and  general  aviation  currently  accounts  for 
over  80  percent  of  total  aircraft  operations  at  tow- 
ered airports  in  the  United  States.  Since  general 
aviation  represents  such  a significant  component  of 
NAS  activity,  forecasts  of  general  aviation  activity  are 
critical  measures  of  future  demands  on  the  NAS. 
Thus,  the  forecasting  model  presented  in  this  ap- 
pendix represents  an  important  basis  for  aviation 
planning  purposes. 

The  structure  of  this  appendix  is  as  follows:  Sec- 
tion II  discusses  the  model  and  relevant  economic 
hypotheses;  Section  III  presents  the  empirical  re- 
sults; and  Section  IV  discusses  the  general  economic 
assumptions  upon  which  the  forecasts  are  based. 

II  MODEL  AND  HYPOTHESES 

The  fundamental  assumptions  underlying  the  gen- 
eral aviation  model  are  that  the  various  measures  of 
general  aviation  activity  are  related  to  the  level  of 
economic  activity,  and  that  the  various  activity  meas- 
ures are  dependent  on  one  another  in  a specific 
way  (i.e  , without  feedback).  The  latter  assumption 
accounts  for  the  construction  of  the  model  as  a 
recursive  system  (see  lohnston,  Econometric  Meth- 
ods, p 377)  and  justifies  the  estimation  technique. 

Figure  C-1  incorporates  these  assumptions  and 
illustrates  the  general  structure  of  the  model.  Figure 

02  defines  the  endogenous  and  exogenous  variables 
in  the  model,  and  Figure  03  presents  the  system  of 
equations  summarizing  the  behavioral  assumptions 
included  in  the  model.  The  same  exogenous  or  ex- 
planatory variable  may  appear  in  more  than  one 


equation  with  the  same  expected  sign.  Accordingly, 
the  following  discussion  of  the  behavioral  hypo- 
theses underlying  the  relationships  between  the  var- 
iables are  applicable  to  each  equation  in  which  the 
relevant  explanatory  variables  appear 

Since  the  structure  of  the  model  is  recursive,  en- 
dogenously determined  variables  are  used  as  ex- 
planatory variables  in  some  equations  The  level  of 
structural  dependence  is  related  to  the  number  of 
exogenous  or  predetermined  variables  which  must 
be  known  or  estimated  before  a specific  equation 
can  be  used  For  example,  the  general  aviation  fleet 
(GAAA)  estimating  equation  is  of  the  first  level.  In 
arriving  at  the  estimate  of  thp  GAAA  for  1978.  the 
independent  variables  are  completely  predeter- 
mined Three  of  thp  variables  are  national  economic 
variables  the  fourth  GAAA(— 1).  is  a laeged  variable 
which  is  known  either  from  historical  data  for  1977 
or  from  a forecast 

To  determine  the  number  of  instrument  rated 
pilots  (IN5TP)  in  1978,  however,  we  must  know  the 
index  of  fixed  cost  (DTO-RATAFAVIND)  and  the 
number  of  pilots  in  the  previous  year  FPI LOT ( — 11  ) 
as  well  as  the  number  of  general  aviation  aircraft  in 
1978  Thus,  for  the  year  for  which  the  estimate  is 
being  made  (1978  in  this  example',  GAAA  must  be 
estimated  before  INSTP  Therefore  by  our  definition, 
INSTP  is  structurally  dependent  at  the  second  level 
As  can  be  determined  from  the  set  of  equations  in 
Figure  03,  the  highest  level  of  structural  depend- 
ence (level  five)  is  reached  by  the  IFRO  equation. 
For  this  equation,  GAAAE,  INSTPE,  IFRFE,  and  IFRDE 
must  be  determined  sequentially  before  IFRO  can 
be  estimated.  The  discussion  of  the  specific  equa- 
tions follows  the  logic  dictated  by  the  recursive 
system.  Thus,  we  begin  with  Level  I variables— 
specifically  GAAA,  STD,  PP,  and  COM. 

Aircraft  and  pilots  are  primary  inputs  into  the  use 
of  the  National  Aviation  System  Initially,  the  num- 
ber of  general  aviation  aircraft  (GAAA),  student 
pilots  (STD),  private  pilots  (PP)  and  commercial 
pilots  (COM)  are  estimated  directly  as  functions  of 
predetermined  variables  only. 


' Messrs  Henry  and  Tom  are  Industry  Economists 
with  the  Federal  Aviation  Administration,  Office  o( 
Aviation  Polity.  Mr.  Jeter  is  an  undergraduate  student 
at  lincoln  University,  Pennsylvania,  who,  periodically, 
works  at  FAA  under  the  Cooperative  Education  Pro- 
gram. 
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FIGURE  C-2.  ENDOGENOUS  AND 

EXOGENOUS  VARIABLES  IN  THE  MODEL 

Endogenous 

Variables  Definition 

GAAA  Number  of  general  aviation  air- 

craft 

PP  Sit  NS1  Number  ot  active  private,  student, 
and  instrument  rated  pilots,  re- 
spectively 

COM  Number  of  commercial  pilots 

ITN  LCL  Number  of  itinerant  and  local 

operations,  respectively.  General 
aviation  and  air  taxi  operations 
are  included  in  these  measures 
of  activity  at  airport  traffic  con- 
trol towers 

IFRD.  IFRO  Number  of  instrument  flight  rule 

(IFR)  departures  and  over  flights, 
respectively.  General  aviation  and 
air  taxi  operations  are  included 
in  these  measures  of  activity  at 
air  route  traffic  control  centers 
IFRF,  VFRF  Number  of  IFR  and  visual  flight 

rule  (VFR)  flight  plans  filed 
PILB  Number  of  pilot  briefs 

ACON  Number  of  aircraft  contacted. 

General  aviation,  air  taxi,  air  car- 
rier, and  military  are  included  in 
this  measure  of  activity  at  flight 
service  stations 

INSTOP  Number  of  instrument  operations. 

General  aviation  and  air  taxi  are 
included  in  this  measure  of  activ- 
ity at  airports  with  FAA  control 
service 

NEHT  Number  of  civilians  employed 

PAC  Plant  and  equipment  expendi- 

tures in  aircraft  industry 
GNP  Gross  National  Product 

AVAIL  Ratio  of  the  number  of  general 

aviation  aircraft  to  the  number  of 
instrument  rated  pilots  (esti- 
mated) 

FILINGS  Sum  of  IFRFE  and  VFRFE 

PILOTE  Sum  of  active  commercial  and 

private  pilots  (estimated) 

PILOTES  Sum  of  active  student,  commer 

cial,  and  private  pilots  (esti- 
mated) 

CLEAN73  Dummy  variable,  equal  to  1 if 

year  is  1973  or  later.  Accounts  for 
purging  of  duplicate  pilot  rec- 
ords in  1973 


FIGURE  C-2.  ENDOGENOUS  AND 
EXOGENOUS  VARIABLES  IN  THE  MODEL 
— Continued 


Endogenous 

Variables 

GAACOST 


USAF/FSS61 


DTO-RATFCIND 


DTO-RATAFAVIND 


RATVCIND 


Definition 

Indices  of  fixed  and  variable  costs 
of  owning  and  operating  general 
aviation  aircraft.  1959  base  year 
(see  text) 

Dummy  variable,  equal  t 1 in 
1961  *ero  other*  e A , t r r 
transfer  of  military  Hight  serv 
stations  to  FAA  in  19  >1 
Index  of  annual  fixed  c st  t a > 
craft  deflated  by  the  price  de 
flator  for  transportation  output 
Index  of  annual  airframe  and 
avionics  cost  deflated  by  the 
price  deflator  for  transportation 
output. 

Index  of  annual  variable  cost  of 
operating  an  aircraft 


FIGURE  C-3.  GENERAL  AVIATION 
FORECASTING  MODEL 


Functional  Equations 


GAAA 

= f 

(NEHT,  GAAA(  — l),PAC,DTO-RATF- 
CIND) 

STD 

f 

(PAC(-l),  GNP,  RATVCIND) 

PP 

= f 

(STD(  1),  GNP,  CLEAN73) 

COM 

= f 

(PP(-l),  CLEAN73) 

LCL 

= f 

(STDE.  GAAAE) 

ITN 

= f 

(GAAAE,  PAC(  1),  RATVCIND) 

VFRF 

= f 

(GAAAE.  PILOTES,  USAF/FSS61) 

INSTP 

= f 

(GAAAE,  PI LOT(  1),  DTO-RATAFA 
VIND) 

IFRF 

= f 

(INSTPE,  AVAIL,  USAF/FSS61) 

ACON 

= f 

(ITNE,  RATVCIND) 

IFRD 

= f 

(IFRFE,  USAF/FSS61) 

PILB 

— f 

(PILOTE,  FILING,  USAF/FSS61) 

IFRO 

= f 

(IFRDE,  RATVCIND) 

Identities 

PILOT 

— 

(PPE  + COME) 

PILOTES  = 
AVAIL  = 
FILINGS  = 


(PPE  + COME  4-  STDE) 
(GAAAE/INSTPE)  * 100 
(IFRFE  F VFRFE) 


Note  The  suffix  "( — 1)"  indicates  a one  period  lag.  and  the 
suffix  "E"  indicates  that  the  estimated  values  of  the  variable 
•s  used  as  an  independent  variable 


aac 


B\  the  a priori  reasoning  presented  below  the 
signs  of  the  coefficients  of  the  completely  exogenous 
variables,  except  those  of  the  indices  of  general  avia- 
tion aircraft  costs,  are  expected  to  be  positive.  The 
equation  for  predicting  CAAA  is  based  on  the  stock 
adjustment  principle.'  The  basic  premise  for  such  a 
formulation  is  that  net  additions  to  the  fleet  depend 
on  a desired  fleet  size  (CAAA*),  the  number  of 
active  aircraft  in  the  previous  year  (CAAA(— 1)  ),  and 
the  rate  of  adjustment  (a)  which  measures  how 
quickly  the  aviation  community  can  respond  to 
changes  in  the  desired  fleet  size.  Algebraically,  this 
logic  can  be  represented  by 

(1  CAA  - GAAAf-1)  = 

a(GAAA*  - CAAAf-11). 

(.AAA*  as  a measure  of  demand  for  general  avia- 
tion aircraft,  is  assumed  to  be  dependent  on  the 
number  of  civilians  employed,  (NEIIT),  investment 
in  the  aircraft  industry  plant  and  equipment  (PAC), 
and  the  annualized  fixed  cost  of  owning  an  aircraft 
DTO  RATFCIND  An  increase  in  NEHT,  the  por- 
tion of  the  population  likely  to  purchase  and  use 
aircraft,  is  likely  to  increase  CAAA*.  (PAC)  as  a sur- 
rogate measure  for  improvements  in  aircraft  design, 
avionic  s,  and  safety  features  should  reflect  a positive 
effect  on  CAAA*  On  the  other  hand,  increases  in 
DTO  RATFCIND  are  expected  to  cause  decreases  in 
the  desired  number  of  general  aviation  aircraft 

Based  on  these  assumptions,  the  following  linear 
relationship  can  be  assumed: 

2)  CAAA*  = g iNFflT  PAC.  DTO-RATFCIND 

Algebraic  manipulation  of  equation  ( 1 1 to  solve  for 
CAAA  yields 

I3i  CAAA  = aGAAA*  + (1  - alGAAA(-l) 
'substituting  equation  (2)  into  equation  (3)  yields 

14)  CAAA  = alg  (NEEfT,  ,)1  + (l-a)GAAA(-ll. 

Since  equation  (2)  is  assumed  to  be  linear,  equa- 
tion (4 1 can  be  rewritten 

(S)  CAAA  = f (NEHT  PAC,  DTO-RATFCIND, 

GAAA(-D). 

Where  the  coefficient  on  CAAA(  — 1)  is  expected  to 
he  positive  since  a is  between  ()  and  1 


In  estimating  the  STD  equation,  it  is  hypothesized 
that  previous  year's  improvements  in  aircraft  design, 
avionics,  and  safety  feature's,  as  reflected  by  invest- 
ment in  the  aircraft  industry,  will  influence  the 
number  of  student  starts  As  such,  the  lagged  varia- 
ble PAC  < 1 1 is  useful  in  explaining  STD  To  account 

for  the  effect  of  r hanges  in  income  on  student  pilots, 
gross  national  product  (GNPi  is  included  as  an  ex- 
planatory variable  Since  increases  in  the  variable 
costs  of  flying  are  likely  to  reduce  student  starts  and 
training  flights  an  index  of  variable  cost  is  included 
in  the  equation  for  student  pilots.  The  coefficient  of 
this  variable  is  expected  to  have  a negative  sign  * 

The  hypothesized  positive  sign  (or  estimated 
student  pilots  STE5(  — 1 1 in  the  private  pilot,  (PPi 
equation  is  accounted  for  by  the  fact  that  private 
pilots  are  initially  drawn  from  the  student  pilot  pool 
Because  of  the  length  of  time  required  to  train  stu- 
dent pilots  Its  reach  proficiency,  the  student  pilot 
population  has  a delayed  effect  in  impacting  the 
number  of  private  pilots.  Consequently,  the  variable, 
student  pilots,  is  lagged  one  year  in  the  PP  equation 
PP  is  also  expected  to  be  influenced  directly  by 
GNP— the  income  effect 

In  1973,  the  airman  file  was  purged  such  that 
duplicate  records  were  eliminated.  For  example, 
prior  to  1973  a pilot  may  have  been  recorded  on  file 
as  holding  both  a private  and  a commercial  pilot 
rating  The  1973  purge  and  all  subsequent  updates 
to  this  file  wouid  count  this  pilot  only  as  a com- 
mercial pilot  Since  the  effect  of  this  purge  is  to 
reduce  the  previously  artificially-inflated  count  in 
each  of  the  various  pilot  classifications,  the  dummy 
variable,  CLEAN73,  is  expected  to  be  negatively  re- 
lated to  PP 

Commercial  pilots  (COM)  are  assumed  to  be  re- 
cruited primarily  from  the  ranks  of  private  pilots 
Thus,  the  private  pilot  variable  also  enters  the  COM 
equation  with  a one-year  lag 

The  amount  of  local  operations  (LCLI,  primarily 
consisting  of  training  and  pleasure  flights,  is  assumed 
to  be  positively  related  to  the  number  of  student 
pilots  and  the  number  of  CA  aircraft. 

The  size  of  the  aircraft  fleet  and  investment  in 
the  aircraft  industry  as  reflected  in  the  variable 
PACE — 1 ) are  assumed  to  influence  the  number  of 
itinerant  operations  (ITN)  positively  In  contrast,  the 
variable  cost  of  flying  should  affect  such  operations 
negatively  The  lagged  effect  of  PACE— 1)  is  based 
on  the  assumption  that  there  is  a considerable  lapse 


Three  cost  indices  appear  in  tire  model  They  are 
subsumed  under  the  variable  name  CAACOST  in 
figure*  C-t  and  are  discussed  more  fully  in  Section  III, 
Empirical  Results. 


For  .i  discussion  of  this  topic  see  Macroeconomic 
Theory,  Olt,  Ott,  and  Yoo,  McGraw  Hill,  1975,  p.  130. 


64  of  lime  between  the  derision  to  tool-up”  and  in-  meter  estimate  is  based  on  the  fact  that  IfR  flight 

stall  new  equipment  and  the  time  that  new.  better  plan  filings  are  required  for  IFR  departures  The 

equipped  aircraft  come  off  the  assembly  line  and  variables  FILINC.S  and  PILOTE  (the  sum  of  VFRff 

are  ready  to  join  the  active  fleet  and  IFRFE  and  the  sum  of  COM  and  PP,  respectively) 

Visual  flight  rule  flight  plans  filed  (VFRFi  is  con-  are  expected  to  have  a positive  effect  in  the  PUB 

sidered  to  he  a func  tion  of  the-  estimated  number  of  equation  The  intent  to  fly  is  established  through  the 

C\  aircr.cti  f , A A F • Presumably  the  greater  the  filing  of  a flight  plan  and  since  weather  and  other 

number  of  ac  live  aircraft  the  larger  the  VFRF  flight  condition  information  are  essential  to  any 

Similarly  the  greater  the  number  of  student,  com-  flight,  an  increase  in  IFRFE  or  VFRFE  as  well  as  the 

men  i.i I and  private  pilots  the  greater  the  expected  number  of  pilots  is  likely  to  result  in  an  increase  in 

number  of  VFRF  In  1061  a number  of  flight  serv-  PUB. 

ice  station-  previously  operated  by  the  United  States  Instrument  Flight  Rule  Overs  (I FRO)  is  expected  to 

Air  Fore*-  came  under  the  jurisdiction  of  the  FAA.  be  positively  affected  by  the  number  of  IFR  depar- 

The  dummv  variable  USAF  FSS61  adjusts  for  this  tures  (IFRDEI,  and  to  be  negatively  affected  by  the 

one-shot  increase  in  the  number  of  flight  service  variable  cost  of  flying  as  represented  by  the  variable 

stations  cost  index  (RATVCIND). 

The  number  of  instrument  rated  pilots  (INSTP)  is  The  discussion  of  the  structure  of  the  model  and 

assumed  to  be  a function  of  the  number  of  private  the  behavioral  hypotheses  is  concluded.  The  fol- 

plus  commercial  pilots  in  the  previous  year,  the  lowing  section  addresses  the  empirical  results  de- 
number of  aircraft  in  the  fleet  and  the  variable  cost  rived  from  the  model, 

of  flying  The  cost  variable,  of  course,  is  assumed  to 

exert  a negative  influence  on  tfje  number  of  instru-  ^ EMPIRICAL  RESULTS 

ment  rated  pilots.  Figure  C-4  presents  the  results  of  the  estimates 

Thus  far  the  recursive  structure  of  the  model  has  of  (he  parameters  of  the  GA  model.  Numbers  in 

been  described  through  two  levels:  Level  I,  the  im-  parentheses  are  the  associated  t-statistics,  which  in- 
pact of  national  economic  and  other  predetermined  dicate  whether  or  not  the  estimated  results  are  sig- 

variables  on  GAAA,  STD,  PP,  and  COM:  and  Level  nificant  The  historical  data  are  on  an  annual  basis 

II  the  impart  of  national  economic  variables  and  covering  the  period  19f>0  through  1976.  All  equa- 

other  predetermined  variables,  including  Level  I var-  tions  in  the  model  are  estimated  using  the  ordinary 

iables,  on  1CL,  ITN,  INSTP  and  VFRF  The  variables,  least  squares  (OLS)  estimating  procedures, 

in  turn,  affect  other  national  avaiation  system  activ-  The  results  presented  in  Figure  C-4  are  consistent 

ities  with  conventional  economic  theory.  Without  excep- 

The  hypothesized  positive  effect  of  the  number  tion,  the  signs  of  the  parameter  estimates  are  as 

of  itinerant  operations  (ITNE)  in  the  aircraft  con-  hypothesized  in  Section  II  The  Durbin-Watson  sta 

tacted  (ACON)  equation  is  accounted  for  by  the  fact  tistics  suggest  that  with  the  exception  of  two  equa- 

that  itinerant  operations  are  likely  to  involve  flights  tions  in  the  undecided  range,  we  may  reject  the 

passing  over  flight  service  areas  for  which  different  hypothesis  that  there  is  either  positive  or  negative 

Flight  Service  Stations  (FSS’s)  have  responsibility.  first  order  autocorrelation  at  the  99  percent  level  of 

Such  flights  are  likely  to  entail  considerable  contact  significance.  All  but  one  of  the  parameter  estimates 

with  these  Flight  Service  Stations  for  weather  and  are  significantly  different  from  zero  at  least  at  the 

other  flight  condition  information.  .90  level  of  significance  (t-test)  and  the  large  major- 

The  availability  of  aircraft  to  instrument  rated  ity  are  significant  at  the  .99  level.  The  corrected 

pilots,  as  measured  by  the  number  of  aircraft  per  R-squares,  indicating  the  amount  of  variance  in  the 

instrument  rated  pilot,  (AVAIL),  is  expected  to  be  independent  variables  adjusted  for  the  degree  of 

positively  related  to  the  number  of  IFR  flight  plans  freedom  are  quite  respectable,  ranging  from  93  to 

filed  (IFRF).  Independent  of  the  effect  of  aircraft  99  percent. 

availability,  the  number  of  instrument  rated  pilots  The  interpretation  of  the  estimated  coefficients  is 

(INSTP)  is  expected  to  be  positively  related  to  IFRF.  relatively  straightforward.  In  the  first  equation,  for 

This  relationship  is  clearly  evident  for  the  case  where  example,  an  increase  of  1(X),000  in  the  number  of 

th<  ratio  remains  conslanl-e.g.,  due  to  a propor-  people  employed  is  associated  with  an  increase  of 

tional  increase  in  aircraft  and  instrument  pilots—  about  220  general  aviation  aircraft.  Similarly,  a 100 

from  year  to  year;  but  an  increase  in  IFRF  is  also  percent  increase  in  the  fixed  cost  of  an  aircraft  rela- 

likely  because  of  an  increase  in  INSTP  tive  to  1959  prices  is  expected  to  reduce  the  number 

Estimated  IFR  flight  plans  filed  (IFRFE)  is  used  to  of  active  general  aviation  aircraft  by  approximately 
explain  IFRD  and  (with  other  variables)  PILB.  For  200  units, 
the  IFRD  equation,  the  hypothesized  positive  para- 
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66  TABLE  C-5.  SINGLE-ENGINE  PISTON  AIRCRAFT  ONE  TO  THREE  SEATS 

Operational  Cost 


AIRCRAFT  TYPE  CATEGORY— 1 


VARIABLE  COSTS  PER  HOUR 

1959 

1960 

1961 

1962 

1963 

1964 

1965 

1966 

1967 

Fuel  and  Oil  (Inc.  Taxes) 

2.84 

2.99 

3.15 

3.32 

3.50 

369 

388 

3.78 

3.92 

Airframe  and  Avionics  Reserve 

63 

.66 

.69 

.73 

.77 

.81 

.85 

.98 

1.07 

Eng  Maint  and  Overhaul  Reserve 

.71 

.75 

.79 

.83 

.87 

.92 

.97 

1.06 

.95 

TOTAL 

4.18 

4.40 

4.63 

4.88 

5.14 

542 

5.70 

5.82 

5.94 

ANNUAL  FIXED  COSTS 

Annualized  Invt  ,i;ent 

1.463.00 

1,485.00 

1,547.00 

1,820.00 

1,973.00 

1,956.00 

1.990.00 

2,294.00 

2,375.00 

Ins.  Hull 

439.00 

446.00 

464.00 

546.00 

592.00 

587.00 

622.00 

717.00 

725.00 

Ins.  Lia  & Med 

175.00 

175.00 

175.00 

175.00 

175.00 

175.00 

175.00 

175.00 

175.00 

Hgr  & Tie  Down 

270.00 

280.00 

295.00 

310.00 

325.00 

342.0 

360  00 

388.00 

415.00 

Federal  User  Charges 

— 0— 

-0- 

—0— 

— 0— 

— 0— 

— 0— 

— 0— 

— 0— 

— 0 — 

Miscellaneous 

54.00 

56.00 

58.00 

60.00 

63.00 

66.00 

69.00 

72.00 

75.00 

TOTAL 

2,401.00 

2.442.00 

2,539.00 

2,911.00 

3,128.00 

3,126.00 

3,21600 

3.646.00 

3.765.00 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

4.02 

4.27 

4.69 

4.84 

4.95 

5.61 

7.14 

7.65 

1.16 

1.33 

1.50 

1.67 

1.82 

1.99 

2.37 

2.42 

98 

1.08 

1.18 

1.27 

1.36 

1.48 

1 77 

1.81 

6.16 

6.68 

7.37 

7.78 

8.13 

9.08 

11.28 

11.88 

.686  00 

2,636.00 

2.702.00 

2,892.00 

2,997.00 

3,217.00 

3,700.00 

3,773.00 

802  00 

77000 

727.00 

803.00 

899.00 

965.00 

1,110.00 

1,132.00 

175.00 

175  00 

175.00 

175  00 

175.00 

175.00 

175.00 

175.00 

44300 

473.00 

506.00 

528.00 

554.00 

609.00 

730  00 

876.00 

— 0— 

— 0 — 

25.00 

25.00 

25.00 

25.00 

25.00 

25.00 

78  00 

82.00 

86  00 

90  00 

93.00 

98.00 

110.00 

121.00 

,184.00 

4,136.u0 

4,266.00 

4,513.00 

4,743.00 

5,089.00 

5.850.00 

6,102.00 

The  general  aviation  instrument  operations  equa- 
tion (INSTOP)  in  Figures  04  is  an  identity.  The 
parameter  a varies  between  3.5  and  3.7  over  time, 
and  is  intended  to  account  for  expected  increases 
in  the  number  of  airport  towers  becoming  stage- 
three  control  areas— pilots  flying  into  Stage  III  con- 
trol areas  must  fly  IFR  The  parameters  b vanes 
between  .32  and  49  over  time,  and  is  intended  to 
account  for  the  expected  increase  in  the  level  of 
pilot  sophistication.  That  is,  it  accounts  for  the  effect 
of  increases  in  the  number  of  instrument  rated  pilots 
and  the  increased  use  of  avionics. 

Following  Ratchford  (Transportation  Research, 
Vol  8,  pp.  193  203)  a series  of  chain-link  price  in- 
dices were  computed  and  incorporated  in  the  rele- 
vant equations. 

These  indices  were  of  the  form: 

t A!  .c' 

i = i 

R,  = ' Rt  - 1 


Where  Rt  represents  the  computed  Ratchford  in- 
dex for  year  t;  i goes  from  1 to  n;  n equals  10,  the 
number  of  aircraft  types  over  which  the  summation 
is  made. 

C"|  equals  the  appropriate  elements  of  fixed  and 

variable  costs  whir  h enter  into  the  computation  of 
the  index  in  year  t for  aircraft  type  i (see  Table  C-5). 

When  t is  equal  to  zero,  Rt  is  equal  to  1 (the  base 
year  19591.  A1  equals  the  number  of  aircraft  of  type 

i in  year  t in  the  fixed  cost  index;  or  the  number  of 
hours  flown  by  aircraft  type  i in  year  t in  the  varia- 
ble cost  index 


This  method  of  computing  the  index  takes  into 
account  shifting  weights  due  to  changes  in  the  num- 
bers and  types  of  aircraft  over  time,  changes  in  the 
utilization  of  various  types  of  aircraft,  and  variations 
in  the  fixed  and  variable  cost  of  owning  and  operat- 
ing an  aircraft  The  data  utilized  for  computing  the 
index  were  developed  by  Aviation  Date  Services 
Inc  , and  do  provide  plausible  results  with  respect 
to  expected  signs  in  all  equations  in  which  they  were 
employed  (for  examples,  see  Table  C— 5).  The  co- 
efficients were  found  to  be  significantly  different 
from  zero  in  all  but  the  first  equation. 


To  facilitate  an  understanding  of  how  various 
policy  alternatives  might  affect  future  aviation  activ- 
ity, the  sensitivity  of  the  model  to  assumed  changes 
in  selected  economic  variables  was  computed  These 
variables  are  gross  national  product  (GNPl.  the  index 
ot  variable  cost  (RATVCIND)  and  the  index  of  fixed 
cost  (DTO  RATAFAVINDl.  The  sensitivities,  gen- 
erally described  as  the  coefficient  of  elasticity,  relate 
the  percentage  change  in  the  dependent  variable  to 
a 1 percent  change  in  one  of  the  independent  varia- 
bles, other  independent  variables  remaining  con- 
stant. 

GNP  enters  explicitly  in  two  equations— STD  and 
PP.  The  responsiveness  of  both  variables  STD  and 
PP  were  found  to  be  elastic  with  respect  to  changes 
in  GNP  (absolute  value  of  the  coefficient  of  elasticity 
greater  than  1.0)  Using  the  baseline  forecast  for 
the  year  1980  for  our  example,  a 1.0  percent  in- 
crease in  GNP  would  cause  a 2.11  percent  increase 
in  the  number  of  student  pilots  and  a 1.96  percent 
increase  in  the  number  of  private  pilots  (see  Table 
C-6). 

Although  GNP  does  not  enter  explicitly  in  any 
other  equation,  STD  and  PP  influence  other  depend- 
ent variables  directly  and  indirectly  Thus,  because 
of  the  recursiveness  of  the  model,  the  effects  of 
changes  in  GNP  are  distributed  to  other  variables 
through  secondary  impacts  The  most  significant  of 
these  are  commercial  pilots,  local  operations,  aircraft 
contacted,  and  total  flight  services. 

In  principle,  it  might  be  expected  that  a change 
in  GNP  would  affect  the  number  of  active  aircraft 
However.  GNP  does  not  enter  explicitly  into  the 
GAAA  equation  and  there  is  no  feedback  link  to 
GAAA  from  any  of  the  variables  which  are  affected 
by  GNP  Thus,  in  this  model,  the  sensitivity  of  GAAA 
to  variations  in  GNP  cannot  be  computed  directly. 
In  the  generation  of  the  forecast,  the  variable  NFHT 
which  is  highly  correlated  with  GNP  but  which  per- 
forms better  than  GNP  in  the  spec  ific  equation  em- 
ployed in  the  model  serves  as  a proxy  for  GNP 
Consequently,  the  data  presented  in  the  forecast  on 
GAAA  are  not  completely  immune  from  the  influ- 
ence of  GNP 


The  responsiveness  o f selected  variables  to 
changes  in  both  fixed  and  variable  costs  of  owning 
and  operating  an  aircraft  were  also  computed  In 
the  early  forecast  years,  the  coefficients  of  elasticity 
were  found  to  be  inelastic  (absolute  value  less  than 
1.0)  for  all  variables  (see  Tables  07  and  C 8).  For 
example,  when  the  fixed  cost  of  owning  and  op- 
erating an  aircraft  was  raised  by  1.0  percent  in  1980. 
the  number  of  aircraft  in  the  fleet  declined  by  0.38 
percent  Since  the  fleet  size  is  an  independent  vari- 
able in  many  of  the  other  equations  the  effect  of 
changes  in  fixed  cost  is  transmitted  to  other  depend- 
ent variables.  Similarly,  a 1.0  percent  increase  in 
the  variable  cost  of  flying  impacts  the  student  pilot 
population  directly  (coefficient  of  elasticity  equals 
0 94  in  1980).  An  increase  in  the  variable  cost  of 
flying  also  reduces  the  values  of  other  variables  such 
as  the  number  of  local  operations  and  the  number 
of  aircraft  contacted. 


IV  ASSUMPTIONS  FOR  FORECAST  YEARS  1978 
1989 

The  national  economic  variables  and  the  behav- 
ioral relationships  underlying  the  GA  model  are 
discussed  in  Section  II  The  values  of  the  key  varia- 
bles, gross  national  product  and  civilian  employ- 
ment, for  the  forecast  period  were  derived  from 
forecasts  made  by  Wharton  Econometric  Forecasting 
Associates  Inc. 

Reflecting  strong  economic  recovery  in  the  early 
part  of  the  forecast  period,  GNP  is  expected  to  grow 
at  a rate  of  5.9  percent  in  1978.  By  1980,  however, 
the  growth  rate  is  forecast  to  decline  to  a low  2.2 
percent.  On  an  annual  average  rate,  GNP  is  forecast 
to  grow  at  approximately  3.5  percent  during  the 
1977-1989  period. 

Civilian  population  employed  is  also  expected  to 
show  relatively  strong  growth  during  the  early  years, 
3.6  percent  increase  in  1978,  and  to  decline  to  a 1.8 
percent  growth  rate  in  1980.  Civilian  employment  is 
forecast  to  grow  at  an  annual  average  rate  of  1.8 
percent  during  the  1977-1989  period. 

Investment  in  the  aircraft  industry  is  assumed  to 
grow  at  a rate  of  3.5  percent  annually  during  the 
1977-1989  period.  The  index  of  variable  cost  of 
operating  general  aviation  aircraft  is  expected  to  in- 
crease by  7 percent  annually  during  the  1977-1989 
forecast  period.  This  increase  reflects  the  anticipated 
rise  in  the  real  cost  of  fuel  prices  mainly 


TABLE  C-6.  SENSITIVITY  ANALYSIS  OF  SELECTED  DEPENDENT  VARIABLES 


Percentage  Change  From  Baseline  Forecast  Relative  to  a One  Percent 
Increase  in  Gross  National  Product 


Dependent  Variable 

1978 

1980 

1982 

1984 

1986 

1966 

Student  Pilots  (STD) 

2 00% 

2.11% 

2.16% 

2.25% 

2.37% 

2 54% 

Private  Pilots  (PP) 

1.98 

1.96 

1.91 

1.88 

1.86 

186 

Commercial  Pilots  (COM) 

1.09 

1.90 

1.88 

1.84 

1.83 

182 

Instrument  Rated  Pilots  (INSTP) 

0.31 

0.83 

0.79 

0.78 

0 78 

0.79 

Local  Operations  (LCL) 

1.51 

1.50 

1.48 

1.51 

1.56 

1.63 

IFR  Departures  (IFRD) 

0.26 

0.77 

0.76 

0.77 

0.79 

0.82 

IFR  Overs  (IFRO) 

0.28 

0.85 

0.85 

0.89 

094 

0.99 

IFR  Flight  °l  ns  Filed  (IFRF) 

021 

0.67 

0.67 

0.69 

0.72 

074 

VFR  Flight  Pluns  Filed  (VFRF) 

0.61 

0.69 

0.69 

0.71 

0.73 

0.75 

Pilot  Briefs  (PILB) 

1.28 

1.62 

1.52 

1.48 

1.46 

1.45 

TABLE  C-7.  SENSITIVITY 

ANALYSIS 

OF  SELECTED  DEPENDENT  VARIABLES 

Percentage  Change  From  Baseline  Forecast  Relative  to  a One  Percent 

Increase  in  Fixed  Cost  of  GA  Aircraft 

Dependent  Variables 

1978 

1980 

1982 

1984 

1986 

1988 

Active  General  Aviation  Fleet 

-0.22% 

-0  38% 

-0.40% 

-0.41% 

-0.41% 

-0.42% 

(GAAA) 

Instrument  Rated  Pilots  (INSTP) 

-0.21 

-0.35 

—0.36 

-0.36 

-0.36 

—0.36 

Itinerant  Operations  (ITN) 

—0.28 

—0.49 

-0.52 

—0.54 

-0.56 

-0.58 

Local  Operations  (LCL) 

-0.11 

-0.21 

-0.22 

-0.23 

-0.23 

-0.24 

IFR  Departures  (IFRD) 

-0.40 

-0.63 

—0.62 

—0.60 

-0.58 

— 0.57 

IFR  Overs  (IFRO) 

-0.43 

-0.69 

—0.69 

-0.69 

—0.69 

— 0.70 

IFR  Flight  Plans  Filed  (IFRF) 

-0.33 

-0.54 

-0.55 

-0.53 

-0.53 

— 0 52 

VFR  Flight  Plans  Filed  (VFRF) 

—0.07 

-0.13 

—0.15 

— 0.15 

-0.15 

— 0.16 

Pilot  Briefs  (PILB) 

-0.23 

—0.37 

-0.37 

— 0.36 

—0.35 

— 0 34 

Aircraft  Contacted  (ACON) 

-0.22 

-0.41 

—0.46 

— 0.51 

-0.57 

— 0.65 

TABLE  C-8.  SENSITIVITY  ANALYSIS  OF  SELECTED  DEPENDENT  VARIABLES 


Dependent  Variables 


Percentage  Changes  From  Baseline  Forecast  Relative  to  a One  Percent 
Increase  in  Variable  Cost  of  GA  Airoaft 
1978  1980  1982'  1984  1988  1988 


Student  Pilots  (STD) 

-0.81% 

—0.94% 

—1.03% 

—1 15% 

— 1.29% 

—1  48% 

Private  Pilots  (PP) 

—0.35 

-0.38 

-0.40 

— 0.42 

— 0.44 

— 0.47 

Commercial  Pilots  (COM) 

0.0 

-0.35 

—0.38 

— 0.40 

— 0.42 

— 0.45 

Instrument  Rated  Pilots  (INSTP) 

0.0 

— 0.15 

-0.16 

-0.17 

-018 

—0.19 

Itinerant  Operations  (ITN) 

-0.26 

— 0.27 

—028 

—0.31 

-0.35 

—0.39 

Local  Operations  (LCL) 

— 0.61 

— 0.67 

-0.71 

—0.77 

-0.85 

—0.95 

IFR  Departures  (IFRD) 

0.0 

-0.14 

-0.15 

-0.16 

-0.18 

—0  20 

IFR  Overs  (IFRO) 

— 0.31 

—0.44 

—0.45 

-0.49 

—0.53 

-0.59 

IFR  Flight  Plans  Filed  (IFRF) 

0.0 

-0.12 

-0.13 

—0.15 

-0.16 

-0.18 

VFR  Flight  Plans  Filed  (VFRF) 

-0.14 

—0.18 

-0.19 

-0.21 

—0.23 

—0.26 

Pilot  Briefs  (PILB) 

-0.17 

-0.32 

-0.32 

-0.34 

-0.35 

—0.38 

Aircraft  Contacted  (ACON) 

-0  54 

-0.59 

-0.66 

-0.77 

—0.93 

—1.14 
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July  1977 

I INTRODUCTION 

This  appendix  is  intended  to  provide  more  de- 
tailed information  to  the  interested  public  on  the 
approach  that  is  utilised  to  generate  the  aviation 
activity  forecasts.  The  technique  described  below 
has  been  used  to  arrive  at  this  year's  national  activity 
forecasts.  It  may  also  be  viewed  as  a useful  tool 
to  arrive  at  activity  forecasts  on  the  regional,  state, 
or  airport  level  of  disaggregation— assuming  data  or 
other  limitations  are  overcome.  A basic  knowledge 
of  econometric  methodology  and  nomenclature  is 
assumed  on  the  part  of  the  reader. 

Since  the  discussion  focuses  on  operations  levels, 
a few  definitions  are  valuable.  Local  operations  are 
defined  as  operations  which  are  at  all  times  within 
view  of  the  airport  tower,  within  the  local  traffic 
pattern,  which  remain  in  the  local  practice  areas 
within  a twenty-mile  radius  of  the  control  tower,  or 
which  execute  simulated  instrument  approaches  or 
low  passes  at  the  airport.  All  other  operations  are 
by  definition  itinerant  operations.  Instrument  opera- 
tions may  be  either  itinerant  or  local;  they  are  opera- 
tions conducted  in  accordance  with  Instrument 
Flight  Rule  (IFRI  flight  plans  and  other  operations  in 
which  aircraft  are  provided  IFR  flight  separation 
from  other  aircraft  by  terminal  air  traffic  control 
facilities. 

II  SHORT  RANGE  FORECASTING  USING  TREND 
ANALYSIS 

Short  range  forecasting  (within  one  year)  of  itin- 
erant, local,  and  instrument  operations  may  be  ac- 
complished using  trend  analysis  or  econometric 
models  (described  in  Section  III).  Trend  analysis 
assumes  that  recent  past  periods  are  the  best  predic- 
tors of  the  immediate  future.  Thus,  forecasts  are  ob- 
tained solely  from  the  historical  ..dues  of  the  vari- 
able to  he  forecasted.  This  type  of  modeling  ranges 
from  the  very  simple  to  more  complex  models. 

A Simple  Trend  Analysis.  There  are  several  ways 
of  incorporating  trends  in  forecasts. 


* Since  the  final  responsibility  for  all  official  FAA 
aviation  forecasts  rests  with  the  Office  of  Aviation 
Policy,  this  appendix  should  not  be  construed  to  in 
any  way  delegate  or  relinquish  any  part  of  that  respon- 
sibility. 

•*  Dr.  Vahovich,  formerly  with  the  Office  of  Aviation 
Policy,  is  an  Industry  Economist  currently  assigned  to 
the  FAA  Office  of  Environmental  Quality. 


(1)  An  average  of  past  absolute  changes  may  be 
used  to  incorporate  trends  in  forecasts 

(2  1) 


Where  X stands  for  the  variable  to  be  forecast, 
the  subscript  t refers  to  the  period  of  time  in- 
volved, and  the  circumflex  (/>  ) identifies  a fore- 
cast value  as  distinguished  from  an  observed 
datum.  The  n is  the  arbitrarily  chosen  number  of 
changes  averaged,  and  i is  the  sequential  index 
(i  assumes  all  integer  values  from  0 through  nl 
For  example,  if  we  wish  to  forecast  itinerant  op- 
erations for  January  1976  and  the  historical  series 
for  this  data  are  given  in  Table  D-1,  the  forecast 
is  obtained  as  follows. 


Table  D*1  Itinerant  Operations 


Month 

1974 

1975 

January 

323 

349 

July 

473 

512 

August 

554 

600 

September 

544 

589 

October 

374 

400 

November 

305 

350 

December 

299 

310 

For  n=2,  using  equation  (2-1 ) the  computation 
is: 

X,  . I = no  + OIO  >50)  s ( 350— 4001  + (400-  5891 
3 

~ 310  + (—40—50—189)  _ 

= 217  operations 

(2)  An  average  of  past  absolute  change  or  rates 
of  change  m 
in  forecasts, 

(2-2) 

X,*,  = X, 

For  example,  using  the  data  from  Table  1,  for  n=2 
the  forecast  is: 


X = 310 

= 310 
= 310 


310  -T  350  + 400 
330  400  589 

3 

8837  + .8750  -f  (.791 
3 

24398  ... 

— ^ = 252  operations 


' 


In  the  preceding  two  examples,  forecasted  opera- 
tions for  lanuary  1976  are  lower  than  those  experi- 
enced during  December  1975,  or  during  lanuary 
1975  This  is  because  the  number  of  operations  for 
December  1975  and  for  the  three  (n+1=3)  imme- 
diately preceding  months  were  decreasing  mono- 
tomcally  That  is,  the  example  data  shows  that 
operations  during  1975  peaked-out  during  August, 
and  then  declined  continually  for  each  succeeding 
month  This  peak-trough  pattern  within  one  year  is 
commonly  referred  to  as  a seasonal  variation,  and 
it  is  not  accounted  for  in  the  preceding  two  fore- 
casting techniques.  Had  the  number  of  operations 
from  September  through  December  1975  been  con- 
tinually increasing  tie.,  no  seasonality),  the  tech- 
niques illustrated  in  equations  (2—1)  and  (2—2) 
would  have  resulted  in  a higher  forecasted  level  of 
operations  for  lanuary  1976  than  observed  for  De- 
cember 1975 

Thus,  the  present  examples  are  double-edge  in 
that  they  illustrate  the  mathematical  technique  for 
particular  forecasting  tools,  but  they  also  show  the 
danger  of  not  accounting  for  seasonality  when  it  is 
present.  The  following  section  presents  a method  to 
incorporate  seasonal  variations  into  the  forecasts. 

If  Accounting  for  Seasonal  Fluctuations  in  Trend 
Analysis. 

Seasonal  variations  can  be  described  as  within- 
year  fluctuations  in  the  data  which  occur  with 
some  consistency  over  time  These  fluctuations 
may  be  due  to  such  things  as  weather  condi- 
tions, calendar  events,  tradition,  etc.,  and  may 
strongly  influence  activity  levels.  Table  D— 1 
shows  that  operations  reach  their  lowest  level 
during  December  of  each  year  and  that  they 
rise  again  for  lanuary,  and  that  despite  the  sea- 
sonal fluctuations,  operations  are  growing  (1975 
monthly  levels  of  operations  exceed  their  cor- 
responding monthly  level  for  1974)  over  time 
Trend  analysis  may  be  used  to  combine  the 
seasonality  and  trend  factors  are  given  in  the 
follow  mg  example 


For  example,  using  the  data  from  Table 

forecast  is 

X,  . , = 349 

. ( 1 310(3051 ) ") 

L'-  I 350(299) j J 

349 

F (1  - 94550  n 
\_  \ 104650  |J 

349 

12*  (1  - 90348)  J 

349 

1"  12*  (.09651  )J 

= 349 

(1  1581)  = 404  operations 

This  illustrative  technique  incorporates  the  sea- 
sonality and  trend  influences  by  computing  a sea- 
sonally adjusted  monthly  rate  of  growth  over  the 
past  two  corresponding  pails  of  months  The  fore- 
rast  is  obtained  by  multiplying  the  observed  level 
of  itinerant  operations  for  the  relevant  month  one 
year  earlier  by  the  estimated  yearly  rate  of  growth 

III  SHORT-SPACE  LONG-RANGE  FORECASTING 
USING  REGRESSION  ANALYSIS 

Because  of  the  complexity  and  volume  of  mathe- 
matical manipulations  involved  in  econometric 
forecasting,  computer  solution  is  warranted  and 
recommended.  The  illustrative  procedure  presented 
below  will  not  discuss  the  mathematical  formulae 
for  computing  the  various  statistics  essential  to  re- 
gression analysis;  explaining  and  illustrating  these 
would  cover  the  same  ground  illustrated  in  any 
good  econometrics  text  and  would  require  an 
equal  amount  of  space.  Rather,  it  will  focus  on  how 
to  interpret  and  use  these  essential  statistics  so  that 
the  analyst  will  be  able  to  construct  a model,  evalu- 
ate its  worth  and  generate  forecasts  based  on  the 
model. 

Econometric  modeling  may  be  used  for  short- 
range  forecasting  and  is  widely  accepted  for  long- 
range  forecasts.  The-  key  to  regression  analysis  is 
the  construction  of  a formal  model.  The  model 
should  be  based  on  the  premise  that  the  various 
measures  of  aviation  activity  (dependent  variable  or 
the  variable  to  be  forecast)  are  related  to  the  level 
of  economic  activity  The  model  development  and 
forecasting  procedure  can  be  described  in  the  five 
basic  steps  shown  below. 

A Data  Gathering.  The  first  step  in  econometric 
forecasting  is  to  gather  data  on  those  \aria- 
bles  which  the  analyst  expects  to  be  impor- 
tant in  determining  the  past  and  future  course 
of  the  aviation  variable  to  be  forecast.  Con- 
siderable effort  should  be  devoted  to  dis- 
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cerning  which  socio-economic  and  demo 
graphic  variables  significantly  influence  avia 
tion  activity  and  only  these  data  should  he 
collected.  Sound  and  defensible  economic 
and  sociological  hypotheses  explaining  the 
reason(s)  the  forecaster  expects  a particular 
variable  to  be  important  and  the  manner 
(positively  or  negatively:  each  variable  should 
accompany  each  variable  chosen  for  data  col- 
lection 

( 1 1 At  the  national  level  aggregate  variables 
such  as  U S.  income,  population,  the  num- 
ber of  student  and  private  pilots,  air  fare 
costs,  transportation  costs  cat  competing 
modes,  etc  , relate  activity  levels  to  eco- 
nomic conditions.  Similar  variables  may 
be*  available1  for  the  regional,  state,  or 
airport  level  At  these  lower  levels  of  dis- 
aggregation additional  characteristics,  such 
as  the  number  cat  based  aircraft,  land  area, 
and  airport  quality  (eg.,  length  of  run- 
way, existence  of  runway  lights,  average 
hours  per  day  of  aircraft  operations),  may 
be  important  considerations  Variables 
other  than  the  above  may  be  used,  rele- 
vance of  socioeconomic  and  demographic 
variables  may  be  peculiar  to  the  idiosyn- 
crasies of  the  particular  demographic  area 
under  consideration  Most  commonly  the 
variables  to  be  used  in  forecasting  are 
collected  as  a time  series.  Monthly  or 
quarterly  series  are  recommended  for 
short-term  econometric  forecasting  While 
long-term  forecasts  may  be  generated  us- 
ing the  latter  series,  they  are  generally 
obtained  from  data  collected  on  an  an- 
nual basis.  A combination  of  time  series 
and  cross  sectional  data  may  also  be  used 
tor  forecasting 

B Screening  Process.  The  second  step  is  to  em- 
pirically screen  the  economic  variables  which 
have  been  selected  for  inclusion  on  theo- 
retical grounds.  This  screening  process  con- 
sists ot  plotting  and  conducting  statistical 
tests  of  the  relationship  of  the  economic 
variables  to  the  aviation  activity  variable.  The 
purpose  of  these  tests  is  to  determine 
whether  there  is  any  empirical  relationship  be- 
tween the  economic  and  the  aviation  vari- 
ables, whether  the  relationship  is  the  one  hy- 
pothesized, and  whether  the  relationship  is 
linear  or  non-linear.  The  correlation  matrix 
and  equation  (3—1)  presenteef  below  are  a de- 
rivative of  the  model  used  to  forecast  the 


number  of  general  aviation  aircraft  on  a na- 
tional level.  They  are  intended  to  be  illustra- 
tive ot  the  techniques  only.  The  following 
two  methods  should  be  utilized  in  assessing 
the  nature  of  the  relationship  among  the 
variables  selected  for  inclusion  on  theoretical 
grounds. 

(1)  Coefficient  of  correlation  (r)  this  statistic 
may  be  thought  of  as  the  square  root  of 
the  proportion  of  the  total  variation  in  the 
dependent  variable  that  has  been  ex- 
plained by  use  of  the  independent  varia- 
ble. Its  squared  value  is  called  the  co- 
efficient of  determination  and,  roughly,  it 
fells  how  well  the  independent  variable 
explains  the  movements  (increases  or  de- 
creases) in  the  dependent  variable  over 
time— the  domain  of  this  statistic  is  from 
zero  to  one.  The  higher  the  coefficient  of 
correlation,  the  more  useful  the  indepen- 
dent variable.  The  correlation  matrix,  pre- 
sented below,  illustrates  how  this  statistic 
is  used  to  empirically  screen  variables 
selected  on  theoretical  grounds.  The  acro- 
nyms heading  each  column  and  row  are 
defined  in  the  key.  Each  cell  in  the  corre- 
lation matrix  gives  the  coefficient  of  cor- 
relation between  the  indicated  row  and 
column  variables 

First  consider  the  variables  CAAA  and 
CMP  The  hypothesis  supporting  the  data 
gathering  and  testing  process  is  that  the 
number  of  general  aviation  aircraft  is  likely 
to  increase  as  the  number  of  people  likely 
to  purchase  aircraft  increase.  Thus,  the  re- 
lationship between  the  dependent  varia- 
ble (GAAA)  and  the  independent  variable 
(CMP)  is  expected  to  be  positive — i.e.,  an 
increase  in  the  dependent  variable  is  ex- 
pected to  be  associated  with  an  increase 
in  the  independent  variable.  Table  D-2 
shows  the  correlation  coefficient  for  the 
CAAA.  CMP  relationship  to  be  .9959.  The 
relatively  high  correlation  coefficient  and 
the  positive  sign  (a  negative  sign  would 
precede  the  number  if  an  inverse  rela- 
tionship existed)  support  further  consid- 
eration of  this  variable  in  the  equation 
that  will  be  used  to  forecast  GA  fleet  size. 

(a)  The  correlation  matrix  also  illustrates 
a very  critical  concept  in  constructing 
a forecasting  model  That  is  the  prob- 
lem of  multicolinearity.  Multicolinear- 
ity means  that  two  or  more  of  the  in- 
dependent variables  are  highly  cor- 


TA8LE  D-2.  CORRELATION  MATRIX 


GAAA 

STD 

CMP 

PPDPI 

LIPAC 

GAAA 

1 0000 

0.8444 

09959 

0.9826 

0.4190 

STD 

08444 

1.0000 

0.8375 

0.8630 

0.7653 

CMP 

0 9959 

0.8375 

1.0000 

0.9907 

03888 

PPDPI 

0 9826 

0.8630 

0 9907 

1.0000 

0.4047 

LIPAC 

0 4190 

0.7653 

0.3888 

0.4047 

1 0000 

GAAA  number  of  active  general  aviation  aircraft 
STD  number  of  active  student  pilots 
CMP  —number  of  civilians  employed 

PPDPI  per  capita  personal  disposal  income  in  constant  1958  dollars 

LIPAC  plant  and  equipment  expenditure  in  the  aircraft  industry  lagged  by  one  period 


related  Its  most  common  form  of 
manifestation  is  a sign  reversal  in  the 
estimated  (forecast)  equation.  That  is, 
after  the  set  of  variables  are  selected, 
via  the  screening  process,  they  will  he 
used  to  form  the  estimating  equation 
(see  subsection  C:  Regression  Analy- 
sis). As  one  output,  estimating  this 
equation  (utilizing  some  regression 
technique!  provides  estimates  of  the 
effect  of  a unit  change  in  each  inde- 
pendent variable  on  the  dependent 
variable  Obtaining  signs  for  these  in- 
dependent variables  whit  h are  con- 
trary to  expectations  (i.e.,  the  behav- 
onal  hypothesis)  may  be  a result  of 
high  correlation  between  the  inde- 
pendent variables  in  the  equation.  This 
problem  may  be  confronted  and 
avoided,  or  at  least  the  forecaster  will 
be  aware  of  possible  problems,  with 
the  help  of  the  correlation  matrix.  For 
example,  the  above  correlation  matrix 
indicates  that  per  capita  personal 
disposable  income  is  a good  pre- 
dictor (r  = .9826)  of  fleet  size.  How- 
ever, it  also  shows  that  the  correla- 
tion between  PPDPI  and  CMP  is 
very  high  (r  = .9907).  Because  of 
this  intercorrelahon,  if  both  of  these 
variables  were  used  as  independent 
variables  in  the  GAAA  estimating 
equation,  it  is  very  likely  that  the  re- 
gression program  would  assign  one  of 
them  a negative  sign.  Since  economic 
theory  indicates  that  it  is  unlikely  that 
an  increase  in  PPDPI  or  CMP  would 
imply  a decrease  in  GAAA,  such  re- 
sults would  be  unacceptable.  Since 


CMP  is  more  highly  correlated  with 
GAAA  than  PPDPI,  PPDPI  would  ten- 
tatively be  excluded  from  the  set  of 
variables  used  to  torecjsl  GAAA,  and 
CMP  would  be  retained.  On  the  other 
hand,  if  forecasts  of  student  pilots 
(STD)  were  desired,  PPDPI  would  be 
retained  and  CMP  would  be  excluded, 
(b)  It  should  be  noted  that  while  a high 
coefficient  of  correlation  does  lead  to 
a greater  feeling  of  security  about  the 
hypothesized  relationships,  a high  r 
value  is  not  the  only  goal.  Where  a 
sound  theoretical  reason  exists  for  in- 
cluding a particular  economic  varia- 
ble as  a predictor  of  the  aviation  var 
iable,  such  variables  may  be  included 
in  the  forecasting  equation  with  only 
reasonable  regard  to  the  correlation 
coefficient.  For  example,  the  above 
correlation  matrix  indicates  that  plant 
and  equipment  expenditure  (UPACl  is 
reasonably  influential  in  determining 
fleet  size  and  is  not  so  highly  corre- 
lated with  either  PPDPI  or  CMP  that 
it  would  result  in  a sign  reversal. 
IIPAC,  a surrogate  measure  for  previ- 
ous year  am  raft  order,  is  expected  to 
reflect  the  positive  effect  on  GAAA  of 
the  annual  increment  to  the  active  GA 
fleet  stemming  from  new  aircraft.  This 
variable  is  lagged  one  year,  because  it 
takes  approximately  one  year  to  trans- 
late such  orders  into  a finished  prod- 
uct. Thus,  IIPAC  could  be  useful  in 
helping  to  explain  those  movements  in 
GAAA  not  accounted  for  by  CMP,  and 
would  be  included  in  the  set  of  varia- 
bles considered  as  possible  predictors 
for  GAAA. 


(2l  Plots.  Graphing  the  intersection  of  the 
historical  efata  on  the  aviation  and  eco- 
nomic variables  over  time  is  most  useful 
in  determining  whether  a nonlinear  rela- 
tionship is  present.  Further,  for  the  most 
part,  nonlinear  relationships  will  not  be 
indicated  by  a high  coefficient  of  correla- 
tion If  a plot  of  the  data  reveals  a non- 
linear relationship  exists,  the  estimating 
equation  should  reflect  this  fact  (see  sub- 
section C Regression  Analysis,  and  its  re- 
lated subparts). 

Regression  Analysis.  The  forecaster  is  inter- 
ested in  the  levels  some  aviation  variable 
(dependent  variable)  will  assume  in  the  fu- 
ture. From  the  foregoing  steps,  he  knows  that 
the  level  of  the  aviation  variable  he  wishes 
to  forecast  is  caused  or  is  at  least  associated 
with  the  level  of  other  variables.  In  a sim- 
plistic world,  this  relationship  would  be 
linear;  in  the  real  world  many  things  cause 
minor  deviations  from  the  straight  line.  As- 
suming that  such  disturbances  are  on  balance 
small  and  generally  unpredictable,  the  fore- 
caster can  be  satisfied  with  coming  as  close 
as  possible  to  the  observed  data  points.  In 
the  two-variable  case,  what  regression  anal- 
ysis does  for  the  forecaster  is  to  compute 
a line  (with  three  variables — a plane;  in  more 
than  three  dimensions — a hypersurfacel 
which  comes  closer  to  connecting  the  ob- 
served data  points  than  any  other  line  that 
could  be  drawn 

This  line,  represented  by  an  equation  (the 
estimating  equation),  describes  the  relation- 
ship between  the  variable  to  be  forecast  (de- 
pendent variable)  and  the  list  of  variables 
(derived  from  the  preceding  steps)  expected 
to  influence  the  past  and  future  course  of  the 
dependent  variable.  There  are  many  good 
regression  analysis  programs  available  from 
computer  vendors  which  perform  the  rigor- 
ous mathematical  manipulations  required  to 
produce  the  analytical  statistics  useful  to 
evaluate  the  forecasting  equation.  While  there 
are  many  complex  multiple  regression  tech- 
niques available,  by  far  ihe  most  widely  used 
method  is  ordinary  least  squares.  Avoiding 
the  supporting  mathematics,  presented  in  any 
good  econometric  text,  the  key  analytical 
statistics  arc  presented  below  The  following 
equation  and  supporting  statistics  provide  an 
example  of  the  typical  results  generated  by  a 
computer  regression  program,  and  provide  a 
focus  for  the  discussion 
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42.40  ( MP 
(39.31) 


(5.78  LIPAC 
(2.271 


Durbin-Walson  .Statistic  = 1.6) 

Corrected  R-square  = .99 

Number  of  historical  data  observations 

(n)  = 15 

(1)  The  left-most  number  (—1944.33)  is  the 
ordinal  intercept  for  the  equation  It  sim- 
ply indicates  the  value  of  the  dependent 
variable  (GAAA)  if  all  other  variables  as- 
sume a zero  value.  The  second  and  third 
numbers  from  the  left  are  the  regression 
coefficients.  They  indicate  the  effect  on 
the  dependent  variable  of  a one-unit 
change  in  the  independent  variable.  If  the 
historical  series  on  fleet  size  were  given 
in  hundreds,  employment  in  millions,  and 
investment  in  billions  of  dollars,  then  the 
coefficient  for  CMP  means  that  a one- 
million  increase  in  civilian  employment 
results  in  a 4,240  increase  in  C.AAA  Simi- 
larly, a one-billion  increase  in  LIPAC 
would  result  in  a 3,578  increase  in  GAAA 

(2)  The  numbers  in  parenthesis  below  each 
regression  coefficient  are  the  t-statistics. 
The  t-statistic  tells  us  whether  or  not  the 
estimated  coefficients  are  significantly  dit- 
ferent  from  zero.  The  t-statislic  resulting 
from  the  regression  program  is  relatively 
meaningless  in  and  of  itself.  Referring  to 
the  Student's  t-distribution  table  (gener- 
ally, the  two-tail  test  is  applicable  and 
available  in  many  econometric  texts)  tor 
the  appropriate  degrees  of  freedom  (num- 
ber of  variables  (ess  number  of  parame- 
ters estimated,  including  the  constant 
term),  a comparison  value  may  be  found 
In  the  above  example,  there  are  12  (15—3) 
degrees  of  freedom,  and  according  to  the 
l-table  the  ,99  percent  confidence  value 
for  t is  3.055,  and  the  .95  percent  confi- 
dence value  is  2.179.  Without  regard  to 
the  sign  (negative  t-values  accompany 
negative  coefficients),  a t-value  of  39.31 
for  the  estimated  coefficient  of  CMP 
means  that  the  estimated  coefficient  dif- 
fers from  zero  at  better  than  the  99  per- 
cent confidence  level.  Thus,  there  is  only 
one  chance  in  100  that  the  sign  of  the  co- 
efficient is  oilier  than  that  given  in  the 
regression  equation.  The  t-value  of  2.27 


lor  the  estimated  coefficient  of  IIPAC 
means  that  the  estimated  coefficient  dif- 
fers from  zero  at  the  .95  percent  level  of 
confidence.  The  95  percent  level  is  com- 
monly used  as  the  lower  acceptable  cut- 
off level  in  recession  analysis 
(3  The  R-squared  (multiple  coefficient  ol 
determination!  indicates  the  proportion  ot 
total  variance  in  the  dependent  variable 
that  is  explained  by  all  the  independent 
variables  in  the  regression  equation.  In 
the  present  example,  99  percent  of  the 
variance  in  GAAA  is  explained  by  CMP 
and  LIPAC  The  domain  of  this  statistic  is 
zero  to  one.  Further,  the  example  presents 
the  corrected"  R-square;  that  is,  the 
R-square  adjusted  for  the  degree  of  free- 
dom The  corrected  R-square  is  more  use- 
ful than  the  R-square  unadjusted  for  de- 
grees of  freedom,  because  the  former  can 
be  used  to  compare  different  versions  of 
equations  (i.c-. . equations  with  different 
degrees  ot  freedom)  attempting  to  esti- 
mate the  same  dependent  variable.  It 
would  be  misleading  to  compare  the  un- 
adjusted R-square  among  equations  with 
different  degrees  of  freedom, 

4)  The  Duibin-Watson  statistic  tests  for  auto- 
correlation in  the  data  Autocorrelation 
means  that  one  observation  or  data  point 
tends  to  be  correlated  with  the  next. 
While  some  computer  programs  provide 
an  caption  for  adjusting  the  estimated  co- 
efficient for  first  order  autocorrelation, 
some  do  not.  It  significant  autocorrelation 
is  present,  the  magnitude  of  the  estimated 
coefficients  will  be  distorted  (generally 
underestimated)  and  the  R-square  cannot 
be  believed  with  any  degree  of  confi- 
dence. Tables  of  the  Durbin-Watson  sta- 
tistic are  available  in  many  econometric 
texts  For  the  given  number  of  independ- 
ent variables  (k  = 2)  in  equation  (3-1 
and  the  given  sample  size  (n  = 15),  there 
are  two  values  in  the  Durbin-Watson 
tables,  forming  the  lower  (d|.)  and  upper 
(dr)  bound,  for  testing  the  significance 
levels  of  the  computed  Durbin-Watson 
statistic  (d  = 1.61).  If  the  computed  d is 
less  than  d|.,  positive  autocorrelation  ex- 
ists If  the  computed  d falls  between  di 
and  dp  the  test  is  inconclusive;  that  is, 
one  simply  is  not  sure  if  autocorrelation 
is  present.  If  the  computed  cl  is  greater 
than  dp,  autocorrelation  is  not  present 


I his  test  may  be  conducted  at  either  the 
I percent  or  the  5 percent  level  of  sig 
nificance;  the  latter  is  the  commonly  used 
cut-off  level,  for  the  example  above,  with 
n = 15  and  k = 2,  the  Durbin-Watson 
table  shows  di.  = .81  and  dp  = I 07  at  the 
1 percent  level  of  significance.  Since  the 
computed  d is  1.61,  greater  than  the  upper 
bound,  there  is  no  positive  autocorrela- 
tion. It  should  be  noted  that  for  values  of 
the  computed  d greater  than  2 the  fore 
caster  must  also  lest  against  the  hypothesis 
of  negative  first-order  autocorrelation 
This  is  done  by  subtracting  the  computed 
d from  4 and  refer  to  the  table  values  of 
cl i,  and  dr  as  if  one  were  testing  for  posi- 
(5)  Before  concluding  the  discussion  on  re- 
gression analysis,  it  should  be  noted  that 
if  a plot  of  the  data  reveals  a nonlinear 
relationship  between  the  dependent  and 
independent  variables,  this  should  be  ac- 
counted for  in  the  model.  A nonlinear  re- 
lation may  be  incorporated  in  the  model 
in  several  ways.  For  example,  if  the  re- 
lationship between  the  dependent  and  an 
independent  variable  is  the  general  form 
of  a parabola,  the  forecaster  feeds  in  the 
data  on  the  dependent  variables  (V)  and 
the  independent  variable  (X).  For  con- 
venience, X may  be  renamed  X,  and  the 
computer  asked  to  generate  X2  — Xj  The 
regression  is  then  run  as  Y = c+b,X,+ 
b;.X...  All  of  the  foregoing  analysis  applies 
to  the  results.  If  there  is  more  than  one 
independent  variable  having  a nonlinear 
relationship  with  the  dependent  variable, 
the  multiplicative  (log-linear)  form  may 
be  used.  For  example,  the  general  func- 
tional  form  may  be  Y = CX.vQu  where  A 
and  B are  the  exponents  Taking  the  log 
of  this  function  gives  In  Y = In  C 
A In  X + B In  Q. 

Since  most  regression  programs  have  the  log 
transformation  built  in,  there  is  no  need  to 
look  up  the  logs  of  the  historical  data  The 
regression  program,  in  most  cases,  will  per- 
form the  transformation  and  compute  the 
regression  coefficients  on  the  transformed 
variables.  If  the  log-linear  form  is  used,  the 
forecaster  should  be  aware  that  the  estimated 
coefficients  (A,  B)  are  elasticities  and  should 
be  interpreted  as  the  percent  change  in  the 
dependent  variable  resulting  from  a one  per- 
cent change  in  the  independent  variable, 
further,  the  forecaster  should  be  aware  that 
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a regression  line  fitted  to  the  observed  data 
via  the  log  lorm.  will  have  the  same  elas- 
1 1 cities  everywhere.  Since  elasticities  are  likely 
to  change,  especially  over  the  forecasted 
period,  the  forecaster  should  be  aware  of 
this  peril 

I)  Assumptions.  Having  satisfied  all  of  the  above 
requirements,  the  forecaster  now  has  a viable 
model  (equationl  which  may  be  used  to 
generate  forecasts  of  the  desired  aviation 
variable.  The  fourth  step  in  the  forecasting 
procedure  involves  making  assumptions 
about  the  future  course  of  the  economic  (in- 
dependent! variables.  This  is  a particularly 
sensitive  part  of  any  forecast  because  we  do 
not  know  the  tuture  with  certainty.  Various 
Government  agencies  and  private  forecasting 
services  provide  forecasts  for  numerous  na- 
tional, state,  and  regional  socioeconomic  and 
demographic  variables  If  the  level  of  dis- 
aggregation (or  for  other  reasons)  of  the  in- 
dependent variables  is  such  that  the  forecasts 
cannot  be  obtained  in  this  manner,  the  fore- 
caster may  also  draw  on  his  own  expertise 
(or  other  recognized  experts  in  the  field)  for 
assumptions  as  to  the  future  course  of  the 
independent  variables. 

E Substitute.  The  final  step  in  the  forecasting 
procedure  is  to  substitute  the  forecasted 
values  of  the  economic  variables  into  the 
forecasting  equation.  This  is  strictly  an  arith- 
metic procedure.  For  example,  if  the  historical 
data  base  used  to  generate  the  regression 
equation  extends  from  1960  to  1974,  the 
forecasted  values  for  1975  through  the  end 
of  the  forecasted  period  are  substituted  for 
the  independent  variables.  The  mathematical 
operation,  as  indicated  by  the  regression 
equation  (3—1),  is  performed  and  the  result 
is  one  forecasted  value  for  each  year. 


GLOSSARY  OF  TERMS 


AERIAL  APPLICATION 

Aerial  application  n agriculture  consists  of  thosc> 
activities  that  involve  the  discharge  of  materials  from 
aircratt  in  flight  and  a miscellaneous  collection  of 
minor  related  activities  that  do  not  require  the  dis- 
tribution of  any  materials. 

AIRCRAFT  CONTACTED 

Aircratt  with  which  the  flight  Service  Stations 
have  established  radio  communications  contact.  One 
count  is  made  for  each  enroute,  landing  or  depart- 
ing aircraft  contacted  by  flight  Service  Station  re- 
gardless of  the  number  of  contacts  made  with  an 
individual  aircraft  during  the  same  flight 

AIRCRAFT  OPERATION 

An  aircraft  arrival  at  or  departure  from  an  airport 
with  fAA  airport  traitic  control  service.  There  are 
two  types  of  operations  local  and  itinerant 

1 Local  operations  are  performed  by  aircraft 
which 

(a)  Operate  in  the  local  traffic  pattern  or 
within  sight  ot  the  tower. 

(bl  Are  known  to  be  departing  for,  or  arriving 
from,  flight  in  local  practice  areas  located 
within  a 20-mile  radius  of  the  control 
tower 

(c)  Execute  simulated  instrument  approaches 
or  low  passes  at  the  airport 

2 Itinerant  Operations: 

All  aircraft  arrivals  and  departures  other  than 
local  operations. 

AIRPORT  TRAFFIC  CONTROL  TOWER 

A central  operations  facility  in  the  terminal  air 
traffic  control  system,  consisting  of  a tower  cab 
structure,  including  an  associated  IFR  room  if  radar 
equipped,  using  air/ground  communications  and/or 
radar,  visual  signaling  and  other  devices,  to  provide 
safe  and  expeditious  movement  of  terminal  air 
traffic. 

AIR  ROUTE  TRAFFIC  CONTROL  CENTER 

A central  operations  facility  in  the  air  route  traffic 
control  system  using  air/ground  communications 
and  radar,  primarily  providing  enroute  separation 
and  sale,  expeditious  movement  of  aircraft  operating 
under  instrument  flight  rules  within  the  controlled 
airspace  of  that  center. 


AIR  TAXI  OPERATIONS 

Air  taxi  operations  and  commuter  air  carrier  op- 
erations (takeoffs  and  landings)  carrying  passengers, 
mail  or  cargo  for  revenue  in  accordance  with  FAR 
Part  135  or  Part  121. 

AIR  TAXI  OPERATORS 

Operators  of  small  aircraft  "for  hire"  for  specific 
trips.  They  operate  under  CAB  Part  2‘ffl  and  EAR  135 
which  apply  to  aircratt  of  12,500  pounds  or  less 
except  under  special  exemption. 

AIR  TRAFFIC  HUB 

Air  traffic  hubs  are  not  airports;  they  are  the  cities 
and  Standard  Metropolitan  Statistical  Areas  requiring 
aviation  services  and  may  include  more  than  erne 
airport  Communities  fall  into  four  classes  as  deter- 
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mint'd  by  each  community's  percentage  of  the  total 
enplaned  passengers. 

Large  1.00%  (2,071,729  passengers  and  over  in 
FY  19761 

Medium:  0.25O/°  to  0.99%  (Between  517,932  and 
2,071,728  passengers  in  FY  1976) 

Small:  0.05%  to  0.24%  (Between  103,586  and 
517,931  passengers  in  FY  1976) 

Nonhub:  Less  than  0.05%  (unoer  103,585  passen- 
gers in  FY  1976) 

ALL-CARGO  CARRIER 

One  of  a class  of  air  carriers  holding  certificates 
of  public  convenience  and  necessity  issued  by  the 
CAB,  authorizing  the  performance  of  scheduled  air 
freight,  express,  and  mail  transportation  over  spec- 
ified routes,  as  well  as  the  conduct  of  nonscheduled 
operations,  which  may  include  passengers. 

APPROACH  CONTROL  FACILITY 

A terminal  air  traffic  control  facility  providing  ap- 
proach control  service. 

AVAILABLE  SEAT-MILES 

The  aircraft  rmles  flown  in  each  flight  stage  mul- 
tiplied by  th;  number  of  seats  available  on  that 
stage  length  lor  revenue  passenger  use. 

BUSINES.,  TR/.  JSPORTATION 

Any  use  of  an  aircraft  not  for  compensation  or 
hire  by  an  individual  for  the  purposes  of  transporta- 
tion required  by  a business  in  which  he  is  engaged. 

CERTIFICATED  ROUTE  AIR  CARRIER 

An  air  carrier  holding  a certificate  of  public  con- 
venience  and  necessity  issued  by  the  Civil  Aero- 
nautics Board  to  conduct  scheduled  services  over 
spec  itii'd  routes  Certain  nonscheduled,  or  charter, 
1 1 H in  mav  also  be  conducted  by  these  carriers. 

( OMMON  I Mi  ROOM 

.'  eiu  im.iled  lerminal  radar  control  facil- 
i radar  ervic  e in  an  area 
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.i.  . .ill  ilight  operations 
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CONTRACT  OPERATOR 

An  air  carrier  operating  on  a private  for-hire  basis, 
as  distinguished  from  a public  or  common  air  car- 
rier, holding  a commercial  operator  certificate  (is- 
sued by  the  FAA  under  FAR  121)  authorizing  the 
carrier  to  operate  aircraft  over  12,500  pounds  for 
the  transportation  of  goods  or  passengers  for  com- 
pensation or  hire 

GENERAL  AVIATION 

All  civil  aviation  activity  except  that  of  certificated 
route  air  carriers  and  air  commuter  operations.  The 
types  of  aircraft  used  in  general  aviation  (G.A.)  ac- 
tivities cover  a wide  spectrum  from  corporate  mul- 
tiengine jet  aircraft  piloted  by  professional  crews  to 
amateur-built  single-engine  piston  acrobatic  planes, 
balloons  and  dirigibles. 

IFR  AIRCRAFT  HANDLED 

The  nui,  yer  ol  IFR  departures  multiplied  by  two 
plus  the  number  of  IFR  overs.  This  definition  as- 
sumes that  the  number  of  departures  (acceptances, 
extensions,  and  originations  of  IFR  flight  plans)  is 
equal  to  the  number  of  landings  (IFR  flight  plans 
closed). 

INDUSTRIAL/SPECIAL  FLYING 

Any  use  of  an  aircraft  for  specialized  work  allied 
with  industrial  activity;  excluding  transportation  and 
aerial  application.  (Examples:  pipeline  patrol;  sur- 
vey; advertising;  photography;  helicopter  hoist;  etc  ! 

INSTRUCTIONAL  FLYING 

Any  use  of  an  aircraft  for  the  purposes  of  formal 
instruction  with  the  flight  instructor  aboard  or  with 
the  maneuvers  on  the  particular  flight(s)  specified 
by  the  flight  instructor. 

INSTRUMENT  OPERATION 

An  aircraft  operation  in  accordance  with  an  IFR 
flight  plan  or  an  operation  where  IFR  separation  be- 
tween aircraft  is  provided  by  a terminal  control  facil- 
ity or  air  route  traffic  control  center. 

INTERNATIONAL  AND  TERRITORIAL  OPERATIONS 

Operators  of  ..iriraft  flying  between  the  50  States 
>ii  i he  l mted  States  and  foreign  points,  between  the 
tdti  md  ti  s possessions  or  territories,  and  be- 
..  > • iM.inis  Ini  ludes  both  the  combination 
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DOMESTIC  TRUNK  CARRIERS 

One  of  a group  of  certificated  route  air  carriers 
which  operates  primarily  within  and  between  the  50 
States  of  the  United  States  and  the  District  of  Co- 
lumbia over  routes  serving  primarily  the  larger  com- 
munities. 

EXECUTIVE  TRANSPORTATION 

Any  use  of  an  aircraft  by  a corporation,  company 
or  other  organization  for  the  purposes  of  transport- 
ing its  employees  and/or  property  not  for  compen- 
sation or  hire  and  employing  professional  pilots  for 
the  operation  of  the  aircraft. 

FAA 

FLIGHT  PLAN 

Specified  information  relating  to  the  intended 
flight  of  an  aircraft,  that  is  filed  orally  or  in  writing 
with  a flight  service  station  or  an  air  traffic  control 
facility. 

FLIGHT  SERVICE  STATION  (FSS) 

Air  Traffic  Service  facilities  within  the  National 
Airspace  System  which  provide  preflight  pilot  brief- 
ing and  enroute  communications  with  VFR  flights, 
assist  lost  IFR/VFR  aircraft,  assist  aircraft  having 
emergencies,  relay  ATC  clearances,  originate,  clas- 
sify, and  disseminate  Notices  to  Airmen,  broadcast 
aviation  weather  and  NAS  information,  receive  and 
close  flight  plans,  monitor  radio  NAVAIDS,  notify 
search  and  rescue  units  of  missing  VFR  aircraft,  and 
operate  the  national  weather  teletypewriter  systems. 
In  addition,  at  selected  locations,  FSSs  take  weather 
observations,  issue  airport  advisories,  administer 
airman  written  examinations,  and  advise  Customs 
and  Immigration  of  transborder  flight. 

FOREIGN-FLAG  AIR  CARRIER 

An  air  carrier  other  than  a U.S.  flag  air  carrier  in 
international  air  transportation.  "Foreign  air  carrier” 
is  a more  inclusive  term  than  "foreign-flag  air  car- 
rier," presumably  including  those  non-U. S.  air  car- 
riers operating  solely  within  their  own  domestic 
boundaries,  but  in  piactice  the  two  terms  are  used 
interchangeably 

INTRASTATE  AIR  CARRIER 

A carrier  licensed  by  a state  to  operate  wholly 
within  its  borders  but  not  permitted  to  carry  inter- 
line passengers  from  out  of  state  They  are  not  regu- 
lated by  the  CAB 


LOCAL  SERVICF  CARRIERS 

Certificated  domestic  route  air  carriers  operating 
routes  of  lesser  density  between  the  smaller  traffic 
centers  and  between  those  centers  and  principal 
centers. 

OTHER  USE  FLYING 

Use  of  general  aviation  aircraft  for  purposes  other 
than  those  in  specific  categories  such  as  business, 
personal,  air  taxi. 

PERSONAL  AND  PLEASURE  FLYING 

Any  use  of  an  aircraft  for  personal  purposes  not 
associated  with  a business  or  profession,  and  not 
for  hire.  This  includes  maintenance  of  pilot  profi- 
ciency. 

PILOT  BRIEFING 

A service  provided  by  the  Flight  Service  Station  to 
assist  pilots  in  flight  planning.  Briefing  items  may 
include  weather  information,  NOTAMS,  military  ac- 
tivities, flow  control  information  and  other  items  as 
requested. 

RAPCON 

Radar  Approach  Control  Facility  (Air  Force). 

RATCF 

Radar  Approach  Control  Facility  (Navy). 

REGISTERED  ACTIVE  GENERAL  AVIATION 
AIRCRAFT 

A civil  aircraft  registered  with  the  FAA  that  has 
been  flown  one  or  more  hours  during  the  previous 
calendar  year.  Excluded  are  aircraft  owned  and 
operated  in  regularly  scheduled,  nonscheduled,  or 
charter  service  by  an  air  carrier  certificated  by  the 
Civil  Aeronautics  Board  or  aircraft  in  excess  of 
12,500  pounds  maximum  gross  takeoff  weight 
owned  and  operated  by  a commercial  operator  cer- 
tificated by  the  FAA  to  engage  in  intrastate  common 
carriage. 

REVENUE  PASSENGER  ENPLANEMENTS 

The  count  of  the  total  number  of  passengers 
boarding  aircratt.  This  includes  both  originating  and 
connecting  passengers. 

REVENUE  PASSENGER  LOAD  FACTOR 

Revenue  passenger-miles  as  a percent  of  available 
seat-miles  in  revenue  passenger  services,  represent- 
ing the  proportion  of  aircraft  seating  capacity  that 
is  actually  sold  and  utilized 


REVENUE  PASSENGER  MILE 

One  re  venue  passenger  transported  one  mile  in 
revenue  service. 

REVENUE  TON-MILE 

One  ton  of  revenue  traflic  transported  one  mile. 

SECONDARY  AIRPORT 

An  airport  receiving  approach  control  service  as 
a satellite  to  a primary  approach  control  lacility,  or 
one  at  which  control  is  exercised  by  the  approach 
control  facility  under  tower  enroute  control  pro- 
cedures 

SUPPLEMENTAL  AIR  CARRIER 

One  of  a duss  of  air  carriers  holding  certificates, 
issued  by  the  CAB,  authorizing  them  to  perform 
passenger  and  cargo  charter  services  supplementing 
the  scheduled  service  of  the  certificated  route  air 
carriers.  They  are  sometimes  referred  to  as  non- 
sc  heduled  carriers. 

TOTAL  FLIGHT  SERVICES 

The  sum  ol  flight  plans  originated  and  pilot  briefs, 
multiplied  by  two,  plus  the  number  of  aircraft  con- 
tacted 

U.S.-FLAG  CARRIER  OR  AMERICAN-FLAG  CARRIER 

One  of  a class  of  air  carriers  holding  a certificate 
ot  public  convenience  and  necessity  issued  by  the 
( AB  approved  by  the  President,  authorizing  sched- 
uled operations  over  specified  routes  between  the 
United  Stales  land  or  its  territories)  and  one  or 
more  foreign  countries. 


